
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-2303-2 

Materials Engineering and 
Sciences Division 2020 

Online 
16 – 20 November 2020 

Volume 1 of 2 

Held at the 2020 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© (2020) by AIChE 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
120 Wall Street, FL 23 
New York, NY 10005-4020 
 
Phone:  (800) 242-4363 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 

 

Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

VOLUME 1 

(9B) CALCIUM PHOSPHATE NANOCARRIERS PRODUCED BY FLAME SPRAY 
PYROLYSIS FOR HIGH-LOADING DELIVERY OF BIOLOGICAL DRUGS ............................................... 1 

Vasiliki Tsikourkitoudi, Jens Karlsson, Padryk Merkl, Edmund Loh, Birgitta Henriques-
Normark, Georgios A. Sotiriou 

(9C) PROGRAMMING BIOMATERIAL SELF-ASSEMBLY TO ADVANCE MOLECULAR 
ROBOTICS AND GENE DELIVERY ................................................................................................................ 2 

Alexander E. Marras, Carlos E. Castro, Matthew V. Tirrell 

(9D) UNDERSTANDING THE COMPLEX RHEOLOGY OF SUPRAMOLECULAR 
HYDROGELS FOR DESIGNING INJECTABLE DRUG DELIVERY MATERIALS ..................................... 3 

Hector Lopez Hernandez, Eric A. Appel 

(9E) A MICROFLUIDIC MODEL TO ASSESS SUBCUTANEOUS TRANSPORT AND 
PHARMACOKINETICS IN VITRO ................................................................................................................... 4 

Qin M. Qi, Samir Mitragotri 

(9F) TREATING CYSTIC FIBROSIS LUNG INFECTIONS WITH BACTERIA-INSPIRED 
NANOSCALE DRUG DELIVERY SYSTEMS .................................................................................................. 5 

Joel A Finbloom, Serena Ranucci, Michelle A Yu, Tejal Desai 

(9G) HIGH QUALITY PROTEIN STRUCTURE PREDICTION USING EQUIVARIANT 
CONVOLUTED NETWORKS WITH APPLICATIONS IN DRUG DESIGN AND NEXT 
GENERATION BIOMATERIALS ...................................................................................................................... 7 

Ratul Chowdhury 

(9H) ACCELERATING THE DISCOVERY OF POLYMERIC VEHICLES FOR GENE 
EDITING THROUGH COMBINATORIAL SYNTHESIS AND STATISTICAL LEARNING ........................ 8 

Ramya Kumar, Ngoc Le, Zhe Tan, Theresa M. Reineke 

(10A) (INVITED TALK) ENGINEERED TISSUE MICROSPHERES FOR REGENERATIVE 
MEDICINE AND DISEASE MODELING APPLICATIONS ............................................................................ 9 

Elizabeth A. Lipke 

(10B) CO-DELIVERY OF VEGF AND BMP2 FROM GELATIN MICRORIBBON SCAFFOLDS 
ENHANCE ENDOGENOUS CRANIAL BONE REPAIR IN VIVO ............................................................... 10 

Danial Barati, Fan Yang 

(10C) FABRICATING SCAFFOLDS WITH GRADIENTS IN FIBER ALIGNMENT AND 
CHEMISTRY FOR INTERFACIAL TISSUE ENGINEERING ....................................................................... 13 

R. Kevin Tindell, Lincoln P. Busselle, Julianne Holloway 

(10D) IMMOBILIZED NRG1-FC ENHANCES DIFFERENTIATION OF HUMAN 
EPIDERMAL NEURAL CREST TO SCHWANN CELLS AND PROMOTES RADIAL 
SORTING ........................................................................................................................................................... 15 

Georgios Tseropoulos, Emma Wilson, Laura Feltri, Stelios T. Andreadis 

(10E) INTEGRATING FIBROUS STRUCTURE WITHIN HYDROGEL BIOMATERIALS TO 
SUPPORT STEM CELL MIGRATION FOR COLLAGENOUS TISSUE REGENERATION ....................... 17 

Eden M. Ford, April M. Kloxin 



(10F) NON-COVALENT SURFACE MODIFICATION OF TOPOLOGICALLY COMPLEX 
PLLA ELECTROSPUN SCAFFOLDS WITH NANO-THIN SILK FIBROIN COATING FOR 
NERVE REGENERATIVE APPLICATIONS. ................................................................................................. 19 

Tanner D. Fink, Alexis M. Ziemba, Mary Clare Crochiere, Devan L. Puhl, Samichya Sapkota, 
Caleb Wigham, Ryan J. Gilbert, Runye Zha 

(10G) BIOMIMETIC FIBRONECTIN AS SCALABLE THREE-DIMENSIONAL NETWORKS 
ENABLE PRECISE EXTRACELLULAR MATRIX ENGINEERING ............................................................ 20 

Dylan Neale, Ayse Muniz, Joerg Lahann 

(18A) PREDICTIVE MODELING OF ADSORPTION AND TRANSPORT IN ZEOLITES: 
FROM HIGH-THROUGHPUT SCREENING TO FIRST PRINCIPLES SIMULATIONS ............................. 23 

J. Ilja Siepmann, Peng Bai, Yangzesheng Sun, Evgenii Fetisov, Mansi S. Shah, Robert F. 
Dejaco, Tyler R. Josephson, Michael Tsapatsis 

(18B) MACHINE LEARNING-AIDED DISCOVERY AND DESIGN OF METAL-ORGANIC 
FRAMEWORKS FOR SOUR GAS SWEETENING ........................................................................................ 24 

Eun Hyun Cho, Xuepeng Deng, Li-Chiang Lin 

(18C) TOWARDS AUTOMATED AND COMPREHENSIVE EXPLORATION OF THE 
METHANE PHYSISORPTION SPACE USING AN ITERATIVE MUTATION SEARCH 
ALGORITHM .................................................................................................................................................... 25 

Paul Boone, Christopher E. Wilmer 

(18D) A RECOMMENDER SYSTEM TO MATCH METAL-ORGANIC FRAMEWORKS WITH 
GASES ............................................................................................................................................................... 26 

Arni Sturluson, Grant McConachie, Melanie Huynh, Samuel Hough, Xiaoli Fern, Daniel W. 
Siderius, Cory Simon 

(18E) CAMD: AN AI-ACCELERATED ITERATIVE MATERIALS DISCOVERY PLATFORM ................ 27 
Joseph Montoya, Muratahan Aykol 

(18G) EVALUATING CANDIDATES FOR NEW ZEOLITES WITH MACHINE LEARNING ................... 28 
Benjamin Helfrecht, Rocio Semino, Giovanni Pireddu, Scott M. Auerbach, Michele Ceriotti 

(18H) SURFACE SEGREGATION ACROSS TERNARY ALLOY COMPOSITION SPACE ....................... 29 
Chunrong Yin, Zhitao Guo, Andrew J. Gellman 

(20A) SUPERELASTIC AND SHAPE MEMORY SINGLE CRYSTAL ELECTRONICS ............................. 30 
Ying Diao 

(20B) SYNTHESIS STRATEGIES INVOLVING LOCAL ENERGY TRANSDUCTION: 
OPTICALLY ORIENTED ASSEMBLY VIA PHOTONIC NANOSOLDERING AND LIGHT-
DRIVEN GROWTH OF INORGANIC NANOMATERIALS .......................................................................... 31 

Elena P. Pandres, Matthew Crane, E. James Davis, Peter Pauzauskie, Vincent C. Holmberg 

(20C) NANOSCALE STRUCTURAL ENGINEERING OF METAL NANOPARTICLE 
LATTICES FOR ULTRA-NARROW PLASMON RESONANCES ................................................................ 32 

Shikai Deng, Ran Li, Jeong-Eun Park, Jun Guan, Priscilla Choo, Jingtian Hu, Paul J. M. 
Smeets, Teri W. Odom 

(20D) TOWARDS DIRECT BANDGAP SILICON VIA 2D SILICANE: A JOINT 
EXPERIMENTAL AND COMPUTATIONAL STUDY .................................................................................. 33 

Bradley J Ryan, Luke Roling, Matthew G. Panthani 



(20E) UNDERSTANDING AND TUNING CHARGE-TRANSFER STATE DIFFUSION AT 
ORGANIC SEMICONDUCTOR HETEROJUNCTIONS ................................................................................ 34 

Nolan Concannon, Tao Zhang, Russell J. Holmes 

(20F) UNDERSTANDING THE ORIGIN OF POLYMORPHIC TRANSITION MECHANISM IN 
QUINOIDAL TERTHIOPHENE FOR TAILORING NOVEL OPTICAL AND ELECTRONIC 
FUNCTIONALITY IN ORGANIC SEMICONDUCTORS .............................................................................. 35 

Daniel Davies, Ying Diao 

(20G) A NEW MECHANISM TO REALIZE REVERSIBLY TUNABLE STRUCTURAL 
COLOR USING BINARY LIQUIDS ................................................................................................................ 36 

Yuyin Xi, Yun Liu 

(20H) CONTROLLED CRACK PROPAGATION IN WIRELESS MXENE STRAIN SENSOR 
WITH HIGH SENSITIVITY AND DESIGNATED WORKING WINDOWS FOR SOFT 
ROBOTS ............................................................................................................................................................ 37 

Haitao Yang, Po-Yen Chen 

(28A) EXPERIMENTAL AND THEORETICAL NUCLEATION BARRIERS FOR 
POLYETHYLENE AND POLYPROPYLENE ................................................................................................. 38 

Scott T. Milner 

(28B) INVESTIGATING PRIMARY NUCLEATION IN POLYMER MELTS USING GPU-
ACCELERATED WANG-LANDAU SIMULATIONS .................................................................................... 39 

Pierre Kawak, Andrew S. Gibson, Logan S. Brown, Beverly Delgado, Dakota S. Banks, 
Douglas Tree 

(28C) SEMI-CRYSTALLINE POLYMER DISSOLUTION, RECRYSTALLIZATION, AND 
MORPHOLOGY RESPONSE TO SOLVENT VAPOR TREATMENT .......................................................... 40 

Samuel E. Bliesner, Julie N. L. Albert 

(28D) HYDROLYTIC DEGRADATION OF PEO-B-PCL FILMS WITH VARIED 
CRYSTALLINE CONTENT ............................................................................................................................. 41 

Ryan M. Van Horn, Joanna White, Justin Jurczyk 

(28E) CRYSTALLIZATION DYNAMICS OF THERMALLY QUENCHED LINEAR BLOCK 
COPOLYMERS COMPRISING THE SEMICRYSTALLINE BLOCK POLY-3-
HEXYLTHIOPHENE AND THE AMORPHOUS BLOCK POLYSTYRENE ................................................ 42 

Alisyn Nedoma, Lal Busher Azad, Andrew Austin, Nigel Kirby, Alan Dunbar 

(28F) DYNAMIC-TEMPLATE-DIRECTED ASSEMBLY OF 2D MONOLAYER FILMS OF 
CONJUGATED POLYMERS AND THEIR DISTINCT ELECTRONIC PROPERTIES ................................ 45 

Prapti Kafle, Fengjiao Zhang, Noah B. Schorr, Kai-Yu Huang, Joaquín Rodríguez-López, 
Ying Diao 

(28G) MULTIPLICITY OF MORPHOLOGIES IN POLY(L-LACTIDE) BIORESORBABLE 
VASCULAR SCAFFOLDS PROVIDE DUCTILITY, STRENGTH AND TAILORED 
HYDROLYSIS PROFILE .................................................................................................................................. 46 

Julia A. Kornfield 

(28H) EFFECT OF TUNGSTEN DISULFIDE NANOTUBES (WSNTS) ON FLOW-INDUCED 
CRYSTALLIZATION OF POLYLACTIDE (PLA) FOR THINNER AND STRONGER 
BIORESORBABLE VASCULAR SCAFFOLDS. ............................................................................................ 47 

Tiziana Di Luccio, Karthik Ramachandran, Zixuan Shao, Bo Shen, Edgar E. Ruiz Bello, 
Loredana Tammaro, Fausta Loffredo, Fulvia Villani, Carmela Borriello, Francesca Di 
Benedetto, Julia A. Kornfield 



(28I) BIOMIMETIC CRYSTAL GROWTH FOR PROGRAMMABLE SEPARATION AND 
CHIROPTICAL PROPERTIES ......................................................................................................................... 48 

Prashant Kumar 

(29A) DESIGN OF PORE WALL CHEMISTRY TO CONTROL SOLUTE TRANSPORT AND 
SELECTIVITY .................................................................................................................................................. 49 

Sally Jiao, M. Scott Shell 

(29B) MOLECULAR ENGINEERING OF THIXOTROPIC, SPRAYABLE FLUIDS WITH 
YIELD STRESS USING ASSOCIATING POLYSACCHARIDES ................................................................. 50 

Yu-Jiun Lin, Jeffrey S. Horner, Brandon Illie, Matthew Lynch, Eric M. Furst, Norman J. 
Wagner 

(29C) ELECTROSTATIC POTENTIAL OF IONIC LIQUIDS AS AN EFFECTIVE SCREENING 
APPROACH FOR CO2 CAPTURE .................................................................................................................. 51 

Xiaoyang Liu, Kathryn O’Harra, Jason E. Bara, C. Heath Turner 

(29D) POLY(ETHYLENE GLYCOL) CONTAINING IONIC LIQUIDS AND LITHIUM SALT 
BLENDS: AN EXPERIMENTAL AND MOLECULAR DYNAMICS SIMULATION STUDY .................... 52 

Ramaswamy Ishwar Venkatanarayanan, Yanni Wang, Lin Wu, Janice L. Lebga-Nebane, 
Sitaraman Krishnan 

(29E) THE INTERPLAY MORPHOLOGY AND SEQUENCE ON ION-COUPLED ELECTRON 
TRANSPORT IN MIXED CONDUCTING POLYMERS ................................................................................ 53 

Brett Savoie 

(29F) BUILDING BLOCK AND SELF-ASSEMBLY DESIGN WITH MAGNETIC 
HANDSHAKE MATERIALS ........................................................................................................................... 54 

Chrisy Xiyu Du, Kyle Dorsey, Tanner Pearson, Hanyu Zhang, Paul L. McEuen, Itai Cohen, 
Michael P. Brenner 

(29G) SELF-ASSEMBLY IN SIZE-DISPERSE BINARY SYSTEMS ............................................................ 55 
Jasmin J. Kennard, Ryan C. Prager, Julia Dshemuchadse 

(29H) USING DEFECTS TO RESHAPE COLLOIDAL ASSEMBLIES ......................................................... 56 
Bryan Vansaders, Sharon C. Glotzer 

(29I) SIMULATION-DRIVEN DESIGN OF CHEMORESPONSIVE LIQUID CRYSTAL 
SENSORS BY TUNING ANALYTE PARTITIONING ................................................................................... 57 

Jonathan K. Sheavly, Jake Gold, Manos Mavrikakis, Reid C. Van Lehn 

(29K) POLYMER INFORMATICS: CURRENT STATUS & CRITICAL NEXT STEPS .............................. 58 
Huan Tran, Lihua Chen, Ghanshyam Pilania, Rohit Batra, Chiho Kim, Christopher 
Kuenneth, Rampi Ramprasad 

(32A) PERSEVERANCE AND RESILIENCE IN RESEARCH AND DEVELOPMENT ............................... 59 
Amanda C. Engler 

(32B) BUILDING BRIDGES - MACRO TO MICRO - TO CONNECT THE WORLD .................................. 60 
Catherine Mulzer 

(32C) HIGH THROUGHPUT RESEARCH TO EVALUATE AND BALANCE PERFORMANCE 
OF ADDITIVES IN FORMULATIONS ........................................................................................................... 61 

Aslin Izmitli, Tian Lan, Kevin Henderson, Johnpeter Ngunjiri, Michaeleen Pacholski 



(32D) USE OF SCHIZOPHRENIC DIBLOCK-COPOLYMER-FUNCTIONALIZED SILICA 
PARTICLES AS THERMORESPONSIVE EMULSIFIERS ............................................................................ 62 

Hari Katepalli, Mikhil Ranka, Daniel Blankschtein, T. Alan Hatton 

(32E) ADVANCES IN MATERIAL EXTRUSION ADDITIVE MANUFACTURING: HIGH 
SPEED, HIGH STRENGTH PARTS FOR INDUSTRY. .................................................................................. 63 

Brandon Sweeney 

(44A) MECHANO-ACTIVATED SHAPE MORPHING OF 3D PRINTED ION GELS ................................. 64 
Alshakim Nelson 

(44B) ADDITIVE MANUFACTURING OF CONTINUOUS CARBON FIBER REINFORCED 
POLYMER COMPOSITE WITH GRAPHENE ENHANCED INTERFACE BOND ...................................... 65 

Dong Lin 

(44E) SELECTIVE NANOPARTICLE DEPOSITION IN POLYMERS FOR FUNCTIONAL 
COMPOSITE APPLICATIONS ........................................................................................................................ 66 

Sayli Jambhulkar, Weiheng Xu, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(44F) NANOCOMPOSITES WITH EXTREMELY HIGH FRACTIONS OF NANOMATERIALS 
VIA INFILTRATION OF POLYMERS INTO NANOPARTICLE PACKINGS ............................................. 67 

Daeyeon Lee 

(44G) 3D PRINTING OF CONTINUOUS CARBON FIBER REINFORCED THERMOSET 
COMPOSITES ................................................................................................................................................... 68 

Kun Fu 

(44H) MULTIFUNCTIONAL AND STIMULI-RESPONSIVE STRUCTURES WITH UNIQUE 
PROPERTIES ENABLED BY ADVANCED MANUFACTURING OF POLYMER 
COMPOSITES ................................................................................................................................................... 69 

Russell Mailen 

(44I) TARGETED HEATING AND CURING OF ADHESIVES FOR BONDING MULTI-
MATERIAL COMPOSITES USING RADIO FREQUENCY FIELDS ............................................................ 70 

Aniruddh Vashisth, Jacob Gruener, Daniel Sophiea, Sarah Mastroianni, Tyler Auvil, Micah J. 
Green 

(44J) NANOPARTICLE DISPERSION-ENABLED 3D PRINTING FOR NANO-RESOLUTION 
STRUCTURAL CONTROL IN COMPOSITES ............................................................................................... 71 

Dharneedar Ravichandran, Yuxiang Zhu, Weiheng Xu, Sayli Jambhulkar, Kenan Song 

(52A) IMPROVED ADHESION OF HUMAN SCHWANN CELLS ON MODIFIED SURFACES 
WITH HEPARIN-COLLAGEN LAYER-BY-LAYER COATINGS: A REAL-TIME 
MONITORING STUDY .................................................................................................................................... 72 

Luis Carlos Pinzon-Herrera, Kyle Key, Jorge Almodovar 

(52B) PREDICTING ENZYMATIC DEGRADATION OF SILK SCAFFOLDS THROUGH 
REACTION-DIFFUSION ANALYTICAL MODELING ................................................................................. 73 

Julie F. Jameson, Jason E. Butler, Whitney L. Stoppel 

(52C) AN IN VITRO PLATFORM USING DNA HANDLES TO SPATIOTEMPORALLY 
CONTROL MULTIPLE BIOACTIVE PEPTIDES ........................................................................................... 75 

Fallon Fumasi, Tara Macculloch, Nicholas Stephanopoulos, Julianne Holloway 

(52D) DESIGN OF UNIVERSAL, BIOORTHOGONALLY CROSSLINKED INKS TO ENABLE 
3D BIOPRINTING ............................................................................................................................................. 77 

Sarah M. Hull, Christopher D. Lindsay, David Myung, Sarah C. Heilshorn 



(52E) PEPTOID CROSSLINKED HYDROGELS: A BIOMIMETIC, SYNTHETIC CELL 
CULTURE PLATFORM WITH SEQUENCE-DEFINED PROPERTIES ........................................................ 78 

Logan Morton, Alex V. Hillsley, Mariah J. Austin, Adrianne Rosales 

(52F) INFLUENCE OF MICROGEL FABRICATION TECHNIQUE ON GRANULAR 
HYDROGEL PROPERTIES .............................................................................................................................. 79 

Victoria G. Muir, Jason A. Burdick 

(52G) A UNIFYING BIOMATERIAL FOR CONSTRUCTING CHIMERIC EX VIVO 
NEUROVASCULAR TISSUE STRUCTURES ................................................................................................ 82 

Brian O'Grady, Kylie Balotin, Leon Bellan, Ethan S. Lippmann 

(52H) HOST–GUEST RECOGNITION IN THE DESIGN OF NEW BIOMATERIALS ................................ 83 
Matthew Webber 

(65A) IMPROVING MECHANICAL PROPERTIES OF FATTY ACID-DERIVED 
THERMOPLASTIC ELASTOMERS BY INCORPORATING A TRANSIENT NETWORK ........................ 84 

Megan L. Robertson, Wenyue Ding, Josiah Hanson 

(65C) IONIC AGGREGATE MORPHOLOGY AND ION TRANSPORT IN SINGLE-ION 
CONDUCTING POLYMERS ........................................................................................................................... 85 

Amalie L. Frischknecht 

(65D) INTERACTIONS BETWEEN SURFACES MEDIATED BY POLYELECTROLYTE 
DISPERSANTS .................................................................................................................................................. 86 

Christopher Balzer, Zhen-Gang Wang, Valeriy Ginzburg, Ryan L. Marson, Christopher 
Tucker, Thomas H. Kalantar 

(77A) CONTROLLING METAL ORGANIC FRAMEWORK THIN FILM CRYSTALLIZATION 
USING CONFINEMENT AND INTERFACE ENGINEERING ...................................................................... 87 

Luke Huelsenbeck, Sangeun Jung, Prince Verma, Gaurav Giri 

(77B) SCALABLE SYNTHESIS OF TWO-DIMENSIONAL METAL ORGANIC 
FRAMEWORKS AND INSIGHTS INTO SOLVENT-GUIDED ORIENTED ATTACHMENT .................... 88 

Nicholas Jose, Hua Chun Zeng, Alexei A. Lapkin 

(77C) WAFER-SCALE SYNTHESIS OF MONOLAYER ORGANIC-FRAMEWORK FILMS .................... 89 
Yu Zhong, Baorui Cheng, Ariana Ray, Sarah Brown, Fauzia Mujid, Hua Zhou, Steven J. 
Sibener, David A. Muller, Jiwoong Park 

(77D) CORE-SHELL/YOLK-SHELL/HOLLOW COVALENT ORGANIC FRAMEWORK 
NANOSTRUCTURES WITH SIZE-SELECTIVE PERMEABILITY .............................................................. 90 

Song Wang, Pingwei Liu, Wen-Jun Wang 

(77E) ADDITIVE-INDUCED POLYMORPHISM IN A ZN-BASED METAL ORGANIC 
FRAMEWORK .................................................................................................................................................. 91 

Karl Westendorff, Christopher Paolucci, Gaurav Giri 

(77F) STRUCTURING METAL-ORGANIC FRAMEWORK MATERIALS INTO 
HIERARCHICALLY POROUS COMPOSITES VIA ONE-POT FABRICATION STRATEGY ................... 92 

Congcong Chen, He Zhu, Bo-Geng Li, Shiping Zhu 

(77G) ULTRALOW SURFACE TENSION SOLVENTS ENABLE FACILE COF ACTIVATION 
WITH REDUCED PORE COLLAPSE .............................................................................................................. 93 

Dongyang Zhu, Rafael Verduzco 



(77H) NANOPOROUS METAL SOAP FILMS PREPARED BY INTERFACIAL 
POLYMERIZATION AND MELT PROCESSING FOR GAS SEPARATION ............................................... 94 

Qi Liu, Deepu Babu, Jian Hao, Kumar Varoon Agrawal 

(116A) IN-SITU CRAFTING A CLASS OF POLYMER NANOCOMPOSITES BY 
CAPITALIZING ON NONLINEAR BLOCK COPOLYMER NANOREACTORS ........................................ 96 

Zhiqun Lin 

(116B) TOWARD ROLL-TO-ROLL PRODUCTION OF NANOCOMPOSITES BY 
MICROWAVE APPROACH ............................................................................................................................. 97 

Xinyu Zhang, Shatila Sarwar, Miaomiao Zhang, Haishun Du 

(116C) FINETUNING HIERARCHICAL CARBON MICROSTRUCTURE VIA HIGH 
TEMPERATURE MATERIAL SYNTHESIS ROUTE ..................................................................................... 98 

Kunal Mondal 

(116D) SIMULTANEOUS STIFFENING, STRENGTHENING, AND TOUGHENING OF 
BIODEGRADABLE POLY(BUTYLENE ADIPATE-CO-TEREPHTHALATE) WITH A LOW 
NANOINCLUSION USAGE ............................................................................................................................. 99 

Lei Lai, Jiaxu Li, Pingwei Liu, Wen-Jun Wang 

(116E) QUANTIFYING NANOSCALE DYNAMICS IN POLYMER NANOCOMPOSITES VIA 
IN-SITU COHERENT X-RAY SCATTERING TECHNIQUES .................................................................... 100 

Benjamin Yavitt, Lutz Wiegart, Daniel Salatto, Zhixing Huang, Maya Endoh, Sascha Poeller, 
Ronald Pindak, Stanislas Petrash, Tadanori Koga 

(116F) TOPOLOGICAL TRANSITIONS OF SPIRAL NANOCOMPOSITES IN EXTREME 
ENVIRONMENTS .......................................................................................................................................... 101 

Saman Moniri, Ashwin J. Shahani 

(116G) POROUS NANOCOMPOSITES MEMBRANES FOR WATER TREATMENT 
APPLICATION ................................................................................................................................................ 102 

Mohammad K. Hassan, Ali El-Samak, Deepalekshmi Ponnamma, Yara Hany, Samer Adham, 
Mariam Al-Maadeed, Ali Ammar, Alamgir Karim 

(116H) GRAPHITIZATION CONTROL IN CARBON-CARBON COMPOSITES BY 
GRAPHENE ADDITION ................................................................................................................................ 103 

Madhu Singh, Randy Vander Wal 

(116I) FINITE ELEMENT-BASED CALIBRATION OF EFFECTIVE INTERPHASE 
PROPERTIES IN COMPOSITES REINFORCED WITH RANDOMLY DISTRIBUTED 
SPHERICAL PARTICLES .............................................................................................................................. 104 

J. Caleb Arp, Evan Chodora, Christopher L. Kitchens, Sez Atamturktur, Joseph Geddes, Carl 
Ehrett, Andrew Brown 

(116J) BIOCHAR AS A FILLER IN MIXED MATRIX THIN FILM MATERIALS .................................... 105 
Ali Alshami, Jeremy Lewis 

(119A) STRUCTURE AND DYNAMICS OF BOTTLEBRUSH POLYMERS IN DILUTE 
SOLUTION ...................................................................................................................................................... 106 

Sarit Dutta, Charles E. Sing 

(119B) DYNAMICS AND RHEOLOGY OF BIDISPERSE POLYMER MELTS THROUGH A 
SIMPLIFIED MOLECULAR MODEL ........................................................................................................... 107 

Oluseye Adeyemi, Li Xi 



(119C) STUDIES OF SHEAR-INDUCED DEMIXING IN BI-DISPERSE AND POLYDISPERSE 
ENTANGLED BLENDS OF LINEAR POLYMERS ...................................................................................... 108 

Joseph Peterson, Glenn H. Fredrickson, L. Gary Leal 

(119E) TRANSIENT SHEAR RHEOLOGY OF DILUTE PARTICLE SUSPENSIONS IN 
POLYMER SOLUTIONS AND ENTANGLED POLYMER MELTS ........................................................... 109 

Anika Jain, Eric Shaqfeh 

(119F) SINGLE MOLECULE VISUALIZATION OF RING POLYMERS IN THE FLOW-
GRADIENT PLANE OF SHEAR FLOW ....................................................................................................... 110 

Michael Tu, Megan Lee, Rae Robertson-Anderson, Charles M. Schroeder 

(119G) SHEAR DRIVEN TRANSITION FROM BCC TO FRANK-KASPER A15 STATES IN 
DIBLOCK POLYMER SOLUTIONS ............................................................................................................. 111 

Connor S. Valentine, Ashish Jayaraman, Mahesh K. Mahanthappa, Lynn M. Walker 

(119H) EFFECTS OF ELASTICITY AND FLOW RAMP UP ON KINETICS OF SHEAR 
BANDING FLOW FORMATION IN WORMLIKE MICELLAR FLUIDS ................................................... 112 

Peter Rassolov, Hadi Mohammadigoushki 

(119I) DIFFUSION OF INTERACTING, NONIONIC MICELLES WITH HYDROPHOBIC 
SOLUTES ........................................................................................................................................................ 113 

Nathan P. Alexander, Ronald J. Phillips, Stephanie R. Dungan 

(119J) DIFFUSION OF KNOTS IN DNA MOLECULES CONFINED IN NANOCHANNELS .................. 114 
Zixue Ma, Kevin D. Dorfman 

(135A) INDUCING MOLECULAR ORDERING OF POLYMER SEMICONDUCTORS IN A 
SECONDARY INSULATING POLYMER MATRIX TO ENABLE EFFICIENT CHARGE 
TRANSPORT ................................................................................................................................................... 115 

Shayla Nikzad, Hung-Chin Wu, Wen-Chang Chen, Michael Toney, Mingqian He, Zhenan Bao 

(135B) FACTORS GOVERNING CHARGE CARRIER GENERATION AND EXTRACTION IN 
HYBRID PLASMONIC SYSTEMS ................................................................................................................ 116 

Steven Chavez, Suljo Linic 

(135C) UNDERSTANDING POLYMORPHIC TRANSITION MECHANISMS OF N-TYPE 
SEMICONDUCTORS ..................................................................................................................................... 117 

Daniel Davies, Ying Diao 

(135D) EXCITONIC FINE STRUCTURE IN TWO-DIMENSIONAL TRANSITION METAL 
DICHALCOGENIDES .................................................................................................................................... 118 

Tianmeng Wang, Zhipeng Li, Zhengguang Lu, Shengnan Miao, Debjit Ghoshal, Yunmei Li, 
Zhen Lian, Chuanwei Zhang, Dmitry Smirnov, Su-Fei Shi 

(135E) ATOMIC LAYER DEPOSITION OF METAL OXIDES FOR MORE STABLE 
OPERATION OF PEROVSKITE SOLAR CELLS ......................................................................................... 120 

James A. Raiford, Caleb C. Boyd, Axel F. Palmstrom, Eli J. Wolf, Benjamin A. Fearon, 
Joseph J. Berry, Michael D. McGehee, Stacey F. Bent 

(135F) DEFECT ENGINEERING IN STRAINED LOW-DIMENSIONAL ABO3 PEROVSKITE 
NANOPARTICLES FOR NEXT-GENERATION ENERGY STORAGE DEVICES .................................... 121 

Tochukwu Ofoegbuna, Benjamin Peterson, Natalia Da Silva Moura, James A. Dorman 



(135G) ANIONIC DIFFUSION IN TWO-DIMENSIONAL HALIDE PEROVSKITE 
HETEROSTRUCTURES ................................................................................................................................. 122 

Akriti, Enzheng Shi, Stephen B. Shiring, Jiaqi Yang, Yao Gao, Cindy L. Atencio Martínez, 
Alan J. Pistone, Peilin Liao, Brett Savoie, Letian Dou 

(135H) SOLUTION PHASE FABRICATION OF CU(IN,GA)(S,SE)2 THIN-FILMS USING 
AMINE-THIOL SOLVENT SYSTEM ............................................................................................................ 123 

Swapnil Dattatray Deshmukh, Xin Zhao, Ryan Ellis, David Rokke, Rakesh Agrawal 

(136A) SEED-ASSISTED SYNTHESIS OF HIERARCHICAL ZEOLITES ................................................. 125 
Rishabh Jain, Aseem Chawla, Noemi Linares, Javier García-Martínez, Jeffrey D. Rimer, 
Jeffrey D. Rimer 

(136B) ATOMISTIC STUDY OF EFFECT OF DEFECTS ON THE THERMAL 
CONDUCTIVITY OF METAL-ORGANIC FRAMEWORKS ....................................................................... 127 

Meiirbek Islamov, Hasan Babaei, Christopher E. Wilmer 

(136C) SIZE-FOCUSED GROWTH OF INDIUM PHOSPHIDE NANOCRYSTALS BY TUNING 
PRECURSOR REACTIVITY .......................................................................................................................... 128 

Ajit Vikram, Arwa Zahid, Saket Bhargava, Ankur Khare, Peter Trefonas, Moonsub Shim, Paul 
Kenis 

(136D) SYNTHESIS OF METAL CHALCOGENIDE NANOPARTICLES AND MICRO-
ASSEMBLIES USING FACILE SOLVENT CHEMISTRY ........................................................................... 129 

Swapnil Dattatray Deshmukh, Ryan Ellis, Caleb Miskin, Kyle Weideman, Rakesh Agrawal 

(136E) DUAL-SIGNAL DOWNCONVERSION LUMINESCENT NANOPARTICLES 
HARNESSING CHANGES IN THE SURFACE DIPOLE AS A NOVEL APPROACH FOR 
SMALL MOLECULE DETECTION............................................................................................................... 131 

Khashayar R. Bajgiran, Jonathan C. Lucas, Adam T. Melvin, James A. Dorman 

(142B) PROJECTING FREQUENCY DEPENDENT MECHANICAL PROPERTIES OF AN 
AROMATIC POLYIMIDE AT 4 KELVIN ..................................................................................................... 133 

Holly A. Stretz, Bo Bonning 

(142C) TUNING THE ASSEMBLY AND PHOTONIC PROPERTIES OF PEROVSKITE 
NANOPARTICLES ......................................................................................................................................... 134 

Matthew Jurow, Thomas Morgenstern, Erika Penzo, Carissa Eisler, Yi Liu, Wolfgang 
Brutting 

(142D) ENGINEERING SPIN DEPHASING IN METAL-HALIDE PEROVSKITES FOR 
IMPROVED QUANTUM INFORMATION AND SPINTRONIC APPLICATIONS .................................... 135 

Matthew Crane, Laura Jacoby, Theodore Cohen, Daniel Gamelin 

(142E) NANOPHOTONICS WITH 2D SEMICONDUCTORS...................................................................... 136 
Artur Davoyan 

(142F) FORMATION AND MIGRATION OF VACANCIES IN SIC ........................................................... 137 
Elizabeth M. Y. Lee, Giulia Galli, Juan J. Depablo 

(176A) DIRECT CONTACT WITH ASTROCYTES DRIVES METABOLIC 
REPROGRAMMING IN GLIOMA CELLS ................................................................................................... 138 

Kimberly M Stanke, Christina Wilson, Srivatsan Kidambi 

(176C) DRIVING ENCAPSULATED BIOLOGICAL REACTIONS WITH DNA-
FUNCTIONALIZED VESICLES .................................................................................................................... 139 

Justin Peruzzi, Miranda Jacobs, Timothy Vu, Kenneth Wang, Neha Kamat 



(176D) A CATION-DRIVEN BIOINSPIRED APPROACH TO ACTUATE DNA BONDS IN 
COLLOIDAL CRYSTALS .............................................................................................................................. 140 

Devleena Samanta, Aysenur Iscen, Christine Laramy, Sasha Ebrahimi, Katherine Bujold, 
George C. Schatz, Chad A. Mirkin 

(176E) ENGINEERING BOMBYX MORI SILK INTO HIGH-ENERGY WATER RESPONSIVE 
ACTUATORS .................................................................................................................................................. 141 

Yeojin Jung, Yaewon Park, Raymond S. Tu, Xi Chen 

(176F) PHASE COEXISTENCE IN HYBRID LIPID/BLOCK COPOLYMER BIOMEMBRANES ............ 142 
Naomi Hamada, Sukriti Gakhar, Vivian Chu, Tianyi Zhu, Marjorie L. Longo 

(176G) CO-TRANSLATIONAL MEMBRANE PROTEIN FOLDING INTO SUPPORTED 
HYBRID POLYMER-LIPID MEMBRANE MAINTAINS PROTEIN ORIENTATION AND 
MOBILITY ...................................................................................................................................................... 143 

Zachary A. Manzer, Surajit Ghosh, Miranda Jacobs, Neha Kamat, Susan Daniel 

(176H) SYNTHETIC ADHESINS FOR IMPROVED PROBIOTIC PERFORMANCE AND 
COLONIZATION ............................................................................................................................................ 144 

Ava M. Vargason, Shruti Santhosh, Aaron C. Anselmo 

(210A) (INVITED) SKIN-LIKE WEARABLE AND IMPLANTABLE SENSORS ...................................... 145 
Zhenan Bao 

(210B) AN ADHESION-BASED ANTI-CORROSION STRATEGY FOR WEARABLE 
ELECTROCHEMICAL SENSING AND SYSTEM INTEGRATION ........................................................... 146 

Bo Wang, Yichao Zhao, Sam Emaminejad 

(210E) RAPID SCREENING PLATFORM FOR THE ISOTOPIC DETERMINATION OF 
RADIONUCLIDES IN WATER ..................................................................................................................... 147 

Scott M. Husson, Abenazer W. Darge, James C. Foster, Valery Bliznyuk, Timothy A. Devol 

(210F) ELECTROCHEMICAL DETECTION OF ENVIRONMENTAL POLLUTANTS ............................ 148 
Ariel Furst 

(210H) FABRICATION OF HIGH-RESOLUTION GRAPHENE-BASED FLEXIBLE 
ELECTRONICS VIA POLYMER CASTING AND MICROFLUIDIC APPROACHES ............................... 149 

Metin Uz, Matthew Lentner, Kyle Jackson, Maxsam Donta, Juhyung Jung, John Hondred, 
Eric Mach, Jonathan Claussen, Surya K. Mallapragada 

(262A) FLOW INDUCED SCISSION DOES NOT EXPLAIN SHEAR BANDING IN 
WORMLIKE MICELLES (THE ‘LIVING ROLIE POLY’ MODEL) ............................................................ 151 

Joseph Peterson, L. Gary Leal 

(262B) INSTABILITY IN MISCIBLE FLOW DISPLACEMENT INVOLVING FLEXIBLE 
POLYMER SOLUTIONS: EXPERIMENTS AND STABILITY ANALYSIS ............................................... 152 

Pooja Jangir, Ratan Mohan, Paresh Chokshi 

(262C) EFFECT OF BIDISPERSITY ON SHEAR THICKENING IN DENSE SUSPENSIONS ................. 153 
Nelya Akhmetkhanova, Bulbul Chakraborty, Jeffrey F. Morris 

(262D) PREDICTION OF STORAGE MODULUS OF STARCH SUSPENSIONS DURING 
GRANULE SWELLING .................................................................................................................................. 154 

Vivek Narsimhan, Gnana Prasuna Desam, Jinsha Li, Ganesan Narsimhan 



(262E) DYNAMICS OF THIN SHEETS IN STOKES FLOW: STRETCHING, FOLDING, AND 
EXFOLIATION ............................................................................................................................................... 155 

Yijiang Yu, Michael D. Graham 

(262F) EXPERIMENTAL STUDY OF THE EFFECTS OF ANTIBODY-ANTIGEN REACTION 
ON THE INTERNAL CONVECTION IN A SESSILE DROPLET AND INVESTIGATION OF 
DEPOSITION PATTERNS VIA DLVO ANALYSIS ..................................................................................... 156 

Vidisha Singh Rathaur, Satyendra Kumar, Pradipta Kumar Panigrahi, Siddhartha Panda 

(262G) CONTACT FORCES BETWEEN COLLOIDS IN PARTICULATE GELS ...................................... 159 
Eric M. Furst 

(262H) EP-3DP: A CONTINUOUS EMULSION POLYMERIZATION PLATFORM FOR 
CUSTOMIZING EMULSION POLYMERIZATION ..................................................................................... 160 

Robert McMillin III, James K. Ferri 

(262I) MONITOR DRYING BEHAVIOR OF COATING SYSTEMS BY IMMOBILIZATION 
CELL RHEOMETRY ...................................................................................................................................... 161 

Chao Wang, Maija Putnina, Reza Rock 

(262J) A MULTISCALE APPROACH TO MODELING POLYMER-COLLOID DYNAMICS IN 
WATERBORNE COATINGS ......................................................................................................................... 162 

Alyssa Travitz, Ethayaraja Mani, Ronald G. Larson 

(107A) PHASE-SEPARATING (POLY)PEPTIDES FOR ECM-BASED TARGETING AND 
DELIVERY ...................................................................................................................................................... 163 

Kristi L. Kiick 

(107B) EMERGING BIOMEDICAL APPLICATIONS OF MAGNETIC NANOPARTICLES IN 
DYNAMIC MAGNETIC FIELDS .................................................................................................................. 164 

Carlos Rinaldi 

(107C) INTEGRIN-TARGETING MATERIALS IN REGENERATIVE MEDICINE .................................. 165 
Elizabeth M. Cosgriff-Hernandez 

(64B) ATOMIC LAYER ETCHING OF METAL WITH ANISOTROPY, SPECIFICITY AND 
SELECTIVITY ................................................................................................................................................ 166 

Jane Chang 

(64C) DYNAMIC GLASS BASED ON REVERSIBLE METAL ELECTRODEPOSITION ........................ 167 
Michael McGehee 

(64D) NANOELECTRONICS GRAFTED ONTO AND WITHIN PARTICULATES – 
COLLOIDAL STATE MACHINES ................................................................................................................ 168 

Michael Strano 

(51A) XANTHAN GUM DIGESTION BY HUMAN GUT MICROBIOTA .................................................. 169 
Matthew Ostrowski, Sabina Leanti La Rosa, Gabriel Pereira, Benoit J. Kunath, Andrew 
Robertson, Tianming Yao, Gabrielle Flint, Duna Buttner, Nicholas A. Pudlo, Thomas M. 
Schmidt, Bruce R. Hamaker, Eric Martens 

(51B) PROTEINS REPURPOSED: AUGMENTING BIOMATERIAL AND BIOCATALYST 
FUNCTION WITH NONCANONICAL AMINO ACIDS .............................................................................. 170 

Peter Rapp, David Tirrell, Scott Miller 



(51E) IN VIVO MULTIPLEXED NANODIAGNOSTICS FOR ASSESSING BIOLOGICAL 
HETEROGENEITY ......................................................................................................................................... 171 

Jung Ho Yu, Sanjiv Sam Gambhir 

(51F) SPHERICAL NUCLEIC ACIDS AS STIMULI-RESPONSIVE SYNTHONS AND LIVE-
CELL PROBES ................................................................................................................................................ 172 

Devleena Samanta, Chad A. Mirkin 

(51G) APPLYING MACHINE LEARNING TO PREDICT THERAPEUTIC ANTIBODY 
AGGREGATION ............................................................................................................................................. 173 

Pin-Kuang Lai 

(51H) ELUCIDATING PROTEIN CORONA COMPOSITION AND DYNAMICS ON 
NANOPARTICLES IN BIOLOGICAL ENVIRONMENTS .......................................................................... 174 

Rebecca L. Pinals, Darwin Yang, Daniel J Rosenberg, Tanya Chaudhary, Andrew Crothers, 
Anthony T. Iavarone, Michal Hammel, Markita Landry 

(128A) POLYELECTROLYTES DYNAMICS AND RHEOLOGY, IN A PINCH ....................................... 176 
Leidy N. Jimenez, Jelena Dinic, Carina Martinez, Vivek Sharma 

(128B) ENGINEERING POLYMERIC IONIC LIQUIDS FOR METAL ION CONDUCTION ................... 177 
Rachel A. Segalman 

(128C) SINGLE-ION CONDUCTING POLYMER ELECTROLYTES FOR RECHARGEABLE 
BATTERIES .................................................................................................................................................... 178 

Jiacheng Liu, Hunter Ford, Jennifer Schaefer 

(200A) EFFECTS OF ADSORBATES ON THERMAL TRANSPORT IN METAL-ORGANIC 
FRAMEWORKS .............................................................................................................................................. 179 

Hasan Babaei 

(200C) FLARE GAS – CARBON DIOXIDE ASSISTED SYNERGISTIC BIOMASS 
REFORMING FOR HYDROGEN RICH SYNGAS PRODUCTION ON SELF-REGENERABLE 
CARBON NANOFIBER (CNF) SUPPORTED FE – MO2C CATALYST .................................................... 180 

Amoolya Lalsare, Brian Leonard, Roman Vukmanovich, Cosmin Dumitrescu, Jianli Hu 

(200D) A SUSTAINABLE AND SCALABLE TECHNOLOGY TO PRODUCE HIGH 
PERFORMANCE MESOPOROUS SILICON FOR LITHIUM ION BATTERIES ....................................... 181 

Jake Entwistle, Maximilian Yan, Siddharth V. Patwardhan 

(200F) MODULAR FLUIDIC MICROREACTOR FOR FULLY DECOUPLED PRECURSOR 
MIXING AND REACTION TIMES IN MECHANISTIC STUDIES OF METAL HALIDE 
PEROVSKITE QUANTUM DOT SYNTHESIS ............................................................................................. 182 

Robert Epps, Niranjan Sitapure, Amanda A. Volk, Joseph Kwon, Milad Abolhasani 

(200G) SCALABLE BIOMINERALIZATION OF AGINZNS QUANTUM DOTS FOR 
PHOTOCATALYTIC HYDROGEN GENERATION .................................................................................... 184 

Nur Ozdemir, Joseph Cline, Christopher Kiely, Steven McIntosh, Mark A. Snyder 

(200H) SOLUTION BEHAVIOR OF CELLULOSE NANOCRYSTALS IN POLYDISPERSE 
POLYMER SOLUTIONS ................................................................................................................................ 185 

Zachariah Pittman, Christopher L. Kitchens 

(226A) (INVITED TALK) SELF-ASSEMBLED PROTEIN VESICLES FOR DRUG DELIVERY 
AND BIOCATALYSIS .................................................................................................................................... 186 

Dylan Dautel, Yirui Li, Julie Champion 



(226B) CONVECTION ENHANCED DELIVERY OF LIGHT RESPONSIVE ANTIGEN 
CAPTURING OXYGEN GENERATORS FOR PHOTOIMMUNOTHERAPY OF HYPOXIC 
TUMORS ......................................................................................................................................................... 187 

Vishnu Sunil, Anbu Mozhi Thamizhchelvan, Wenbo Zhan, Wang Chi-Hwa 

(226D) SURFACE TETHERING OF STEM CELLS WITH NANOSTIMULATORS FOR 
ENHANCED ISCHEMIC TISSUE TREATMENT ......................................................................................... 188 

Yu-Tong Hong, Jiayu Leong, Yi Yan Yang, Hyunjoon Kong 

(226E) MODULATING NANOPARTICLE SIZE TO UNDERSTAND FACTORS AFFECTING 
HEMOSTATIC EFFICACY AND MAXIMIZE SURVIVAL ........................................................................ 189 

Celestine Hong, Nikolaos Kokoroskos, Yanpu He, Wontae Joo, Bradley Olsen, Paula T. 
Hammond 

(226F) LASER-ACTIVATED BIOMATERIALS FOR RAPID TISSUE REPAIR AND 
COMBATING SURGICAL SITE INFECTIONS ........................................................................................... 190 

Deepanjan Ghosh, Russell Urie, Jordan Yaron, David Dicaudo, Jacquelyn Kilbourne, 
Kaushal Rege 

(226G) CAMP-INCORPORATED POLY(LACTIDE-CO-GLYCOLIDE) SINTERED 
MICROSPHERE SCAFFOLDS FOR BONE REGENERATIVE ENGINEERING ....................................... 191 

Guleid Awale, Wai Hong Lo, Cato T. Laurencin 

(230A) CATALYTIC EFFECTS OF IRON ON THE CARBONIZATION PROCESS OF 
ELECTROSPUN CARBON/IRON NANOFIBERS AND THEIR UTILIZATION AS 
NANOADSORBENTS FOR ENHANCED CR(VI) REMOVAL FROM WATER ........................................ 192 

Yang Lu, Zhongqi Liu, Seungwoon Paul You, Lauren McLoughlin, Bailey Bridgers, Seth 
Hayes, Xifan Wang, Ruigang Wang, Evan K. Wujcik 

(230B) ANTIBACTERIAL COATING OF AG DOPED GRAPHENE OXIDE 
NANOCOMPOSITES ON POLYETHYLENE TEREPHTHALATE (PET) SUBSTRATE .......................... 193 

Ayyaz Ahmad, Muhammad Salman Haider, Muhammad Danish 

(230C) MAGNESIUM OXYCHLORIDE FORMATION KINETICS AND ENHANCED WATER 
STABILITY FOR SUSTAINABLE BUILDING MATERIALS APPLICATIONS ....................................... 194 

Christopher L. Kitchens, Roque Góchez 

(230D) NOVEL COMPOSITES FOR ATMOSPHERIC WATER ABSORPTION........................................ 195 
Shichao Jiao, J. J. McCarthy 

(230E) CONSTRUCTION COMPOSITE MATERIALS AS SUSTAINABLE END-USE FOR 
COAL EXTRACTION WASTE ...................................................................................................................... 196 

Jason Trembly, Yahya Al Majali, Damilola Daramola 

(230G) ENGINEERED TUNGSTEN OXIDE AS A PHOTOCATALYTIC HYBRID SYSTEM 
FOR HYDROGEN ENERGY HARVESTING APPLICATIONS .................................................................. 197 

Muhammad Sagir 

(230H) SYNTHESIS AND CHARACTERIZATION OF BACTERICIDE ACTIVITY OF 
CELLULOSE ACETATE ASYMMETRIC NF COMPOSITE MEMBRANES WITH SILVER 
NANOPARTICLES AND SILVER ION EXCHANGED ZEOLITE .............................................................. 198 

Stefan Beisl, Ricardo Santos, Sílvia Monteiro, Ana S. Figueiredo, Miguel Minhalma, María 
G. Sánchez-Loredo, Maria A. Lemos, Francisco Lemos, Maria Norberta De Pinho 

(230I) MECHANICALLY ROBUST POLYMER-PEROVSKITE HYBRID SOLAR CELLS ...................... 199 
Blake Finkenauer, Letian Dou 



(230J) DOES METAL-ORGANIC FRAMEWORK (MOF) IMPROVE LITHIUM-ION 
CONDUCTION IN CRYSTALLINE SOLID POLYMER ELECTROLYTES? ............................................. 200 

Nagma Zerin, Xueyi Zhang, Janna Maranas 

(251A) SYNTHESIS AND OPTOELECTRONIC PROPERTIES OF GROUP IV 
NANOCRYSTALS AND NANOSHEETS ..................................................................................................... 201 

Matthew G. Panthani 

(251B) SUPPRESSING DEEP-TRAP FORMATION IN CU2ZNSNS4-BASED SOLAR CELLS ............... 202 
Robert B. Wexler, Gopalakrishnan Sai Gautam, Emily A. Carter 

(251C) SYNTHESIS AND CHARACTERIZATION OF SOLUTION-PROCESSED AGINSE2 
THIN FILMS AS A CANDIDATE FOR LOW-COST, HIGH EFFICIENCY PRINTABLE 
PHOTOVOLTAICS ......................................................................................................................................... 203 

David Rokke, Rakesh Agrawal 

(251D) BEEP: BATTERY ESTIMATION FOR EARLY PREDICTION OF LONG-CYCLE 
LIFETIME ........................................................................................................................................................ 204 

Patrick Herring, Chirranjeevi Gopal, Muratahan Aykol, Joseph Montoya 

(251E) NANOPHOTONIC LUMINESCENT SOLAR CONCENTRATOR DESIGN FOR HIGH 
EFFICIENCY, LOW COST PHOTOVOLTAICS ........................................................................................... 205 

Carissa Eisler, Zach Nett, Adam Schwartzberg, A. Paul Alivisatos 

(251F) LIQUATION PHENOMENA IN SOLID/SOLID THERMOELECTRIC BI2TE3 
REACTION COUPLES ................................................................................................................................... 207 

Sinn-Wen Chen 

(251G) AIR-BRIDGE ARCHITECTURES FOR RECORD-HIGH EFFICIENCY 
IN0.53GA0.47AS THERMOPHOTOVOLTAIC CELLS ............................................................................... 208 

Tobias Burger, Dejiu Fan, Sean McSherry, Byungjun Lee, Stephen Forrest, Andrej Lenert 

(251H) PHOTOSYSTEM I ENHANCES THE EFFICIENCY OF A NATURAL, GEL-BASED 
DYE-SENSITIZED SOLAR CELL ................................................................................................................. 209 

Joshua M. Passantino, Kody D. Wolfe, Keiann T. Simon, David Cliffel, G. Kane Jennings 

(266A) DYNAMIC COVALENT NETWORKS AS POLYMER ELECTROLYTE ADHESIVES ............... 210 
Shrayesh N. Patel 

(266B) HIGH-PERFORMANCE ENERGY STORAGE POLYMERS FOR LITHIUM-ION 
BATTERIES .................................................................................................................................................... 211 

Yilin Li, Xiaoyi Li, Kasturi Sarang, Jodie Lutkenhaus, Rafael Verduzco 

(266C) SINGLE-ION CONDUCTING POLYMER ELECTROLYTE WITH ACCELARATED 
SEGMENTAL DYNAMICS ............................................................................................................................ 212 

Sheng Zhao, Alexei Sokolov, Pengfei Cao 

(266D) MOLECULAR-LEVEL REDESIGN OF SOLID POLYMER ELECTROLYTES TO 
ENABLE HIGH ION CONDUCTIVITY AND ELECTROCHEMICAL STABILITY .................................. 213 

Snehashis Choudhury, Zhenan Bao 

(266E) POLYMER OF INTRINSIC MICROPOROSITY AS AN INTERFACIAL LAYER TO 
SUPPRESS DENDRITE GROWTH ON LI METAL ANODE ....................................................................... 214 

Weixia Zhang 



(266F) DESIGNING FLUORINATED POLYMERIC INTERPHASES FOR STABLE LITHIUM 
METAL DEPOSITION .................................................................................................................................... 215 

Sanjuna Stalin, Mukul Tikekar, Lynden A. Archer 

(266G) THIOL-ENE POLYMER ELECTROLYTES: POLYMER AND ELECTROCHEMICAL 
PROPERTIES .................................................................................................................................................. 216 

Elyse Baroncini, Robert Emmett 

(266H) INFLUENCE OF SODIUM ION DOPING ON THE PERFORMANCE OF 
CRYSTALLINE PEO BASED SOLID POLYMER ELECTROLYTE FOR LITHIUM-ION 
BATTERIES .................................................................................................................................................... 217 

Shankar Ram, Shyam Deo, Michael Janik, Janna K. Maranas 

(266I) EFFECT OF LITHIUM SALT DISSOCIATION ON THE ION TRANSPORT 
PROPERTIES IN BLOCK COPOLYMER ELECTROLYTES ...................................................................... 218 

Kyoungmin Kim, Daniel T. Hallinan Jr. 

(267A) STRUCTURE AND STABILITY OF PROTEIN-RICH POLYELECTROLYTE 
COMPLEX MICELLES .................................................................................................................................. 219 

Allie Obermeyer, Rachel Kapelner, Justin Horn 

(267B) DELIVERY OF HIF1A SIRNA FOR ATHEROSCLEROSIS PLAQUES USING 
TARGETED POLYELECTROLYTE COMPLEX MICELLES ..................................................................... 220 

Ge Zhang, Matthew V. Tirrell 

(267C) STRUCTURE AND PHASE BEHAVIOR OF POLYELECTROLYTE–NANOPARTICLE 
ASSEMBLIES .................................................................................................................................................. 221 

Advait Holkar, Jesse Toledo, Samanvaya Srivastava 

(267E) DISPERSITY STABILIZED COMPLEX MORPHOLOGIES IN AB DIBLOCK 
COPOLYMERS ............................................................................................................................................... 222 

Inho Kim, Rui Shi, Yeonji Choe, Eun Ji Kim, Bumjoon J. Kim, Hu-Jun Qian, Sheng Li 

(267F) PREDICTIONS FOR FLOW INDUCED CHANGES TO THE MOLECULAR WEIGHT 
DISTRIBUTION OF WORMLIKE MICELLES. ............................................................................................ 225 

L. Gary Leal, Joseph Peterson 

(267H) AZOBENZENE SWITCHES ASSEMBLIES OF PNIPAM IN AN IONIC LIQUID WITH 
THEIR MULTI-FUNCTIONS ......................................................................................................................... 226 

Caihong Wang, Shuai Tan 

(267I) ANOMALOUS PHASE FORMATION IN SELF-ASSEMBLED POLYMERS UNDER 
LOW INTENSITY MAGNETIC FIELDS ....................................................................................................... 227 

Karthika Suresh, Michelle A. Calabrese 

(291A) (INVITED TALK) EXPLOITING BARRIERS OF THE BODY FOR TARGETED 
NANOMEDICINE ........................................................................................................................................... 228 

Eun Ji Chung 

(291B) SURFACTANT EFFECTS ON NANOTHERAPEUTIC FATE WITHIN THE BRAIN ................... 229 
Andrea Joseph, Georges Motchoffo Simo, Tora Gao, Norah Sulaiman Alhindi, Elizabeth 
Nance 

(291C) MICRORHEOLOGICAL CHARACTERIZATION OF COVALENT ADAPTABLE 
HYDROGEL DEGRADATION IN RESPONSE TO PH CHANGES THAT MIMIC THE PH IN 
THE GASTROINTESTINAL TRACT ............................................................................................................ 231 

Nan Wu, Kelly Schultz 



(291D) DUAL RESPONSIVE BACKBONE SHATTERING ORGANELLE TARGETED NANO-
PRODRUG TO MODULATE OXYGEN CONSUMPTION FOR EFFECTIVE 
CHEMOPHOTOTHERAPY ............................................................................................................................ 232 

Vishnu Sunil, Anbu Mozhi Thamizhchelvan, Wang Chi-Hwa 

(291F) PH-RESPONSIVE, CELL-PENETRATING, MAGNETITE-SILVER NANOPARTICLES 
FOR DELIVERY OF PLASMID-BASED GENE THERAPIES: PREPARATION, 
CHARACTERIZATION, AND IN VITRO EVALUATION .......................................................................... 233 

Carlos Manuel Ramirez Acosta, Claudia Castellanos, Javier F Cifuentes, Juan C Cruz, Luis 
H. Reyes 

(291G) ENZYMATIC PROTECTION AND BIOCOMPATIBILITY SCREENING OF ENZYME-
LOADED POLYMERIC NANOPARTICLES FOR NEUROTHERAPEUTIC APPLICATIONS. ............... 236 

Rick Liao, Elizabeth Nance 

(315A) RAPID PRODUCTION OF MOF-BASED FABRICS FOR PARTICULATE MATTER 
POLLUTION FILTRATION ........................................................................................................................... 238 

Luke Huelsenbeck, Hongxi Luo, Emily Beyer, Rachel Ho, Gaurav Giri 

(315B) HIERARCHICAL METAL-ORGANIC FRAMEWORKS NETWORKS FOR 
ENHANCED GAS SEPARATION PERFORMANCE AND PLASTICIZATION RESISTANCE 
FOR MIXED-MATRIX MEMBRANE APPROACH ..................................................................................... 239 

Moon Joo Lee, Hyunhee Lee, Won Seok Chi, Benjamin J. Sundell, Ke Zhang, Daniel J. 
Harrigan, Steven C. Hayden, Zachary P. Smith 

(315D) ORIENTED 2D METAL ORGANIC FRAMEWORK COATINGS ON MODIFIED 
BACTERIAL CELLULOSE FOR SEPARATIONS ....................................................................................... 240 

Xinyang Yin, Shuo Tang, Qiang Yong, Jeffrey Catchmark, Xueyi Zhang 

(315E) ZEOLITIC IMIDAZOLATE FRAMEWORK MEMBRANES ON SILICATE-SEEDED 
SUBSTRATES FOR PROPYLENE/PROPANE SEPARATION ................................................................... 241 

Shailesh Dangwal, Anil Ronte, Ruochen Liu, Han Lin, Jiahua Zhu, Seok-Jhin Kim 

(315F) CONTROL OF GATE ADSORPTION CHARACTERISTICS OF FLEXIBLE METAL-
ORGANIC FRAMEWORK PARTICLES BY CRYSTAL DEFECT ............................................................. 242 

Shuji Ohsaki, Riki Nakazawa, Akito Teranishi, Hideya Nakamura, Satoru Watano 

(315G) SYNTHESIS OF POLYCRYSTALLINE ZIF-8 MEMBRANES IN FEW MINUTES FOR 
CO2/N2 AND CO2/CH4 SEPARATION ........................................................................................................ 243 

Kumar Varoon Agrawal 

(315H) TUNING CO2 ADSORPTION IN MIXED-METAL METAL-ORGANIC 
FRAMEWORKS .............................................................................................................................................. 244 

Rohit Rungta, Alicia Lund, David Halat, Jeffrey R. Long, Jeffrey A. Reimer, Alexander Forse 

(315I) CHARACTERIZING OPEN-METAL SITE DENSITY AND SPECIATION IN METAL 
ORGANIC FRAMEWORK MATERIALS: THE CASE OF MIL-100(CR) ................................................... 245 

Jacklyn N. Hall, Praveen Bollini 

(315J) EXPERIMENTAL STUDY OF METAL-ORGANIC FRAMEWORKS (MOFS) AS A 
NOVEL TYPE OF FLAME RETARDANT FOR POLY (METHYL METHACRYLATE) 
(PMMA) ........................................................................................................................................................... 246 

Ruiqing Shen, Elizabeth Joseph, Hongcai Zhou, Qingsheng Wang 

(324A) CROSS-LINKER CONTROL OF VITRIMER STRESS RELAXATION ......................................... 247 
Bassil El-Zaatari, Jacob Ishibashi, Julia Kalow 



(324B) FABRICATION OF MECHANICALLY ACTIVATABLE POLYMER ADHESIVE VIA 
KINETICALLY CONTROLLED CROSSLINKING ...................................................................................... 248 

Sonu Kizhakkepura, Yen Tran, Yinghong Liu, Horst H. Winter, John Klier, Shelly R. Peyton 

(324C) ZWITTERIONIC HYDROGELS MODIFIED BY GEL-LIQUID INTERFACIAL 
POLYMERIZATION WITH IMPROVED WATER/SALT SELECTIVITY ................................................. 252 

Haiqing Lin, Thien Tran, Xiaoyi Chen, Adrienne Blevins, Yifu Ding 

(324D) UNIVERSAL APPROACH TO PHOTO-CROSSLINK BOTTLEBRUSH POLYMERS ................. 253 
Renxuan Xie, Sanjoy Mukherjee, Christopher M. Bates, Michael L. Chabinyc 

(324E) REACTIVITY-PROPERTY RELATIONSHIPS IN PHOTOCONTROLLED POLYMER 
NETWORKS .................................................................................................................................................... 254 

Julia Kalow 

(324F) SEQUENCE-DEFINED POLYURETHANE MACROMERS: SEQUENCE EFFECTS ON 
NETWORK AND MATERIAL PROPERTIES ............................................................................................... 255 

Christopher A. Alabi 

(324H) HYBRID ELECTROSTATIC-COVALENT HYDROGELS .............................................................. 256 
Defu Li, Tobias Gockler, Samanvaya Srivastava 

(324I) ASSEMBLING POLYMER CHAINS INTO HIERARCHICALLY ORDERED 
SUPRAMOLECULAR NANOFIBERS .......................................................................................................... 257 

Christopher Cooper, Zhenan Bao 

(325A) ELUCIDATING STRUCTURE-PROPERTY RELATIONSHIPS IN HIGHLY 
PERMEABLE PERFLUORINATED SULFONIC ACID IONOMERS ......................................................... 258 

Adlai Katzenberg, Anamika Chowdhury, Minfeng Fang, Adam Z. Weber, Yoshi Okamoto, 
Ahmet Kusoglu, Miguel Modestino 

(325B) RAPID VERTICAL ORDERING OF LAMELLAR BLOCK COPOLYMER FILMS BY 
DYNAMIC THERMAL GRADIENT ANNEALING FOR ION CONDUCTION MEMBRANES ............... 259 

Maninderjeet Singh, Alamgir Karim 

(325C) INTERCONNECTION OF LIQUID CRYSTAL DOMAINS BY POLYETHYLENE 
OXIDE NETWORKS FOR LONG-RANGE CONDUCTING CHANNELS TOWARDS 
EFFICIENT AND THERMALLY STABLE ADVANCED ENERGY DEVICES ......................................... 260 

Shuai Tan, Yong Wu, Caihong Wang 

(325D) ELECTROCATALYTIC ACTIVITY OF CONJUGATED POLYMERS IN OXYGEN 
REACTIONS .................................................................................................................................................... 262 

Shayan Kaviani, Elham Tavakoli, Siamak Nejati 

(325E) ELECTROPOLYMERIZATION OF CONDUCTIVE BIOPOLYMERS BY 
PHOTOSYSTEM I ........................................................................................................................................... 263 

Joshua M. Passantino, Inaya Molina, David Cliffel, G. Kane Jennings 

(325F) SMALL MOLECULAR GELATOR ASSISTED GELATION OF P3HT .......................................... 264 
Madhubhashini Lakdusinghe, Mahsa Abbaszadeh, Satish Mishra, Rangana Wijayapala, 
Santanu Kundu 

(325G) UNDERSTANDING PSS:PEDOT CONDUCTIVITY ENHANCEMENT THROUGH 
THERMODYNAMIC SOLUTION THEORY ................................................................................................ 265 

Min Huang 



(325H) EFFICIENT DOPING OF DONOR-ACCEPTOR POLYMERS BY SOLUTION 
PROCESSABLE HIGH ELECTRON AFFINITY DOPANTS ....................................................................... 266 

Goktug Gonel, Jan Saska, Zaira I. Bedolla-Valdez, Rachel Talbot, Alice Fergerson, Margaret 
Riley, Nikolay E. Shevchenko, Sean D. Aronow, Benjamin L. Cotts, Mohammad B. Qarai, Xin 
Chang, Fengyu Zhang, Alexander S. Dudnik, Antoine Kahn, Alberto Salleo, Francis C. 
Spano, Mark Mascal, Adam J. Moulé 

(325I) STRETCHABLE AND FULLY DEGRADABLE SEMICONDUCTORS FOR 
TRANSIENT ELECTRONICS ........................................................................................................................ 267 

Helen Tran, Shayla Nikzad, Jerika Chiong, Kathy Liu, Vivian Feig, Sara Ruth, Zhenan Bao 

(358A) FUNGI-RESPONSIVE HYDROGEL DRUG DELIVERY SYSTEMS ............................................. 268 
Noel Vera-Gonzalez, Anita Shukla 

(358B) CELL-RESPONSIVE BIODEGRADABLE SCAFFOLDS FOR ENHANCING IMMUNE 
REGENERATION ........................................................................................................................................... 270 

Matthew Kerr, David McBride, Nisarg Shah 

(358C) INVERSE EMULSION OF POLY(ACRYLAMIDE-CO-ITACONIC ACID) 
NANOPARTICLES FOR THE ORAL DELIVERY OF PROTEIN THERAPEUTICS ................................. 272 

Heidi F. Oldenkamp, Divya A. Gupta, Ashley S. Batjer, Isabel De La Fuente, Avha R. 
Mohanty, Nicholas A. Peppas 

(358D) INVESTIGATION OF THE EFFECT OF BMP-2 RELEASE KINETICS ON 
CRANIOMAXILLOFACIAL BONE REGENERATION USING LAYER-BY-LAYER FILMS ................. 273 

Maylin Howard, John Martin, Sheryl Wang, Adam G. Berger, Paula T. Hammond 

(358E) ENGINEERING SINGLE SHOT VACCINE PLATFORM COMPRISING LIPOSOME 
EMBEDDED POLYELECTROLYTE NANOFILMS ASSEMBLY FOR CONTROLLED 
RELEASE OF INACTIVATED CHIKUNGUNYA VIRUS ........................................................................... 274 

Rashi Porwal, Anuj Sharma, Srivatsan Kidambi 

(358F) THE EFFECTS OF AROMATICITY ON ANTIMICROBIAL DELIVERY FROM 
POLYELECTROLYTE MICROGELS............................................................................................................ 275 

Xixi Xiao, Wenhan Zhao, Matthew Libera 

(358G) CONTROLLABLE FABRICATION OF INHOMOGENEOUS MICROCAPSULES FOR 
TRIGGERED RELEASE OF BIOMOLECULES BY OSMOTIC PRESSURE ............................................. 276 

Weixia Zhang, David A. Weitz 

(358H) INTRACELLULAR DELIVERY OF SUPERCHARGED CAS9 RNP’S BY 
ENCAPSULATION IN A POLYELECTROLYTE COMPLEX (PEC) MICELLE........................................ 277 

Justin Horn, Allie Obermeyer 

(359A) GRADUATE STUDENT AWARD SESSION: MATERIAL/STRUCTURAL 
CHARACTERISTICS OF REVERSIBLY SELF-ASSEMBLED OXYNTOMODULIN/AIB2-
OXYNTOMODULIN FIBRILS REVEALED BY AFM AND CRYO-EM .................................................... 278 

Alireza Mohammad Karim, Ana L. Gomes Dos Santos, Kasim Sader, Pablo Castro-
Hartmann, Pu Qian, Mark E. Welland 

(359B) GRADUATE STUDENT AWARD SESSION: SYNTHETIC ADHESINS FOR 
IMPROVED PROBIOTIC PERFORMANCE AND COLONIZATION ........................................................ 279 

Ava M. Vargason, Shruti Santhosh, Aaron C. Anselmo 



(359C) GRADUATE STUDENT AWARD SESSION: LASER-ACTIVATED BIOMATERIALS 
FOR RAPID TISSUE REPAIR AND COMBATING SURGICAL SITE INFECTIONS ............................... 280 

Deepanjan Ghosh, Russell Urie, Jordan Yaron, David Dicaudo, Jacquelyn Kilbourne, 
Kaushal Rege 

(359D) GRADUATE STUDENT AWARD SESSION: POLYMER NANOPARTICLE 
HYDROGELS: RHEOLOGICAL PROPERTIES TO BIOMEDICAL APPLICATIONS .............................. 281 

Abigail K. Grosskopf, Gillie A. Roth, Anton A. A. Smith, Santiago Correa, Eric A. Appel 

(359E) GRADUATE STUDENT AWARD SESSION: DRIVING ENCAPSULATED 
BIOLOGICAL REACTIONS WITH DNA-FUNCTIONALIZED VESICLES .............................................. 282 

Justin Peruzzi, Miranda Jacobs, Timothy Vu, Kenneth Wang, Neha Kamat 

(359F) GRADUATE STUDENT AWARD SESSION:COVALENT IMMOBILIZATION OF 
CHYMOTRYPSIN WITHIN ZWITTERIONIC POLY(CARBOXYBETAINE) MICROSCALE 
HYDROGELS .................................................................................................................................................. 283 

Amir Erfani, Clint Aichele, Joshua Ramsey 

(359G) GRADUATE STUDENT AWARD SESSION: SURFACTANT EFFECTS ON 
NANOTHERAPEUTIC FATE WITHIN THE BRAIN ................................................................................... 284 

Andrea Joseph, Georges Motchoffo Simo, Tora Gao, Norah Sulaiman Alhindi, Elizabeth 
Nance 

(359H) GRADUATE STUDENT AWARD SESSION: INTEGRATING FIBROUS STRUCTURE 
WITHIN HYDROGEL BIOMATERIALS TO SUPPORT STEM CELL MIGRATION FOR 
COLLAGENOUS TISSUE REGENERATION .............................................................................................. 286 

Eden M. Ford, April M. Kloxin 

(360A) SCAFFOLDED DNA-DYE COMPLEXES: THEORY OF MOLECULAR 
INTERACTIONS FOR SYNTHETIC LIGHT HARVESTING APPLICATIONS ......................................... 288 

William P. Bricker 

(360B) SELF-ORGANIZED PROTEIN ARRAYS GUIDED BY DNA ORIGAMI LATTICES ................... 289 
Shih-Ting Wang, Honghu Zhang, Brian S. Minevich, Jianfang Liu, Dmytro Nykypanchuk, 
James Byrnes, Wu Liu, Lev Bershadsky, Qun Liu, Tong Wang, Gang Ren, Oleg Gang 

(360C) MICROGLIOSIS IN A DISH .............................................................................................................. 290 
Timothy Hackett, Srivatsan Kidambi 

(360D) IN SITU GENERATION OF METAL-OXIDE NANOPARTICLES ON TOP OF A 
GREEN-SYNTHESIZED TELLURIUM NANOWIRE TEMPLATE AND THE BIOMEDICAL 
STUDY OF THE SYNERGETIC STRUCTURE ............................................................................................ 291 

Ada Vernet-Crua, David Medina, Maria Ujue-Gonzalez, Lidia Martinez, Yves Huttel, Jose 
Miguel Garcia Martin, Jorge Luis Cholula Diaz, Gregory Guisbiers, Thomas J. Webster 

(360E) FUNCTIONALIZED MESOPOROUS SILICAS DIRECT STRUCTURAL 
POLYMORPHISM OF AMYLOID-ß FIBRILS ............................................................................................. 292 

Henry Pan, Michael Lucas, Eric Verbeke, Lauren Webb, David W. Taylor, Benjamin K. Keitz 

(360F) INVESTIGATION OF THE ANTIFOULING PROPERTIES OF POLYPROLINE SELF-
ASSEMBLED MONOLAYERS ...................................................................................................................... 293 

Katherine Yan, Charles Loney, Horst A. Von Recum, Julie Renner 

(363A) PH-DRIVEN SWELLING OF CONFINED POLYMER BRUSHES ................................................. 294 
Jonathan K. Whitmer 



(363B) MODELING CHARGE REGULATION AND SURFACE FORCES DUE TO WEAK 
POLYELECTROLYTES ................................................................................................................................. 295 

Alejandro Gallegos, Gary Ong, Jianzhong Wu 

(363C) ION GELS FROM POLYMERIZATION OF SELF-ASSEMBLED BLOCK 
COPOLYMER/IONIC LIQUID/MONOMER MESOPHASES ...................................................................... 296 

Alireza Bandegi, Reza Foudazi 

(363D) HISTORY-DEPENDENT SWELLING OF POLY(ACRYLIC ACID) BRUSHES AND 
LAYER-BY-LAYER FILMS VIA QUARTZ CRYSTAL MICROBALANCE W/ DISSIPATION 
(QCM-D) .......................................................................................................................................................... 297 

Nisha Hollingsworth, Erdem Ozdemir, Ronald G. Larson 

(363E) EFFECT OF DISPERSITY ON PH-RESPONSE OF SPHERICAL WEAK 
POLYELECTROLYTE BRUSHES ................................................................................................................. 298 

Tzu-Han Li, Vivek Yadav, Jacinta C. Conrad, Megan L. Robertson 

(363F) CONFORMATION OF A SINGLE POLYELECTROLYTE CHAIN IN POOR 
SOLVENTS: GLOBULE, PEARL-NECKLACE AND VESICLE ................................................................. 299 

Rui Wang, Chao Duan 

(363G) CHARGING NEUTRAL POLYMER BY SIMPLE AND MACRO IONS IN SOLUTION .............. 300 
Manuela Ferreira, Benxin Jing, Adrian Lorenzana, Y. Elaine Zhu 

(363H) FULLY ZWITTERIONIC COPOLYMERS: NEW FRONTIERS IN NONAQUEOUS GEL 
ELECTROLYTES ............................................................................................................................................ 301 

Matthew J. Panzer 

(363I) DYNAMICS OF LIQUID COACERVATES PART II: HIGHER CHARGED DENSITY 
POLYELECTROLYTE IS IN ENTANGLED SEMIFLEXIBLE REGIME ................................................... 302 

Christian Aponte-Rivera, Michael Rubinstein 

(373A) UNDERSTANDING THE INTERPLAY OF POLYMER CHEMISTRY AND 
MORPHOLOGY ON POLYSULFIDE TRANSPORT IN METAL-SULFUR RECHARGEABLE 
BATTERIES .................................................................................................................................................... 303 

Hunter Ford, Peng He, Jennifer Schaefer 

(373B) PROBING THE DYNAMIC STRUCTURE OF BLOCK COPOLYMER 
ELECTROLYTES UNDER DC POLARIZATION WITH IN-SITU SMALL ANGLE X-RAY 
SCATTERING ................................................................................................................................................. 304 

Michael D. Galluzzo, Nitash P. Balsara 

(373C) ORIENTATION CONTROL IN TERNARY GRAFT BLOCK COPOLYMER THIN-
FILMS .............................................................................................................................................................. 305 

An N. Le, Xiaowei Fu, Mingjiang Zhong 

(373D) A HIGH POWER THERMALLY REGENERATIVE AMMONIA-COPPER REDOX 
FLOW BATTERY ENABLED BY A ZERO GAP CELL DESIGN, LOW-RESISTANT 
MEMBRANES AND ELECTRODE COATINGS .......................................................................................... 306 

Varada Menon Palakkal, Gokul Venugopalan, Marta Hatzell, Xiuping Zhu, Christopher G. 
Arges 

(373E) DYNAMICS OF SEMIDILUTE SOLUTIONS OF RING/LINEAR POLYMER BLENDS 
IN PLANAR EXTENSIONAL FLOW ............................................................................................................ 307 

Charles Young, Yuecheng Peter Zhou, Charles M. Schroeder, Charles E. Sing 



(373F) SULFONATED POLY(IONIC LIQUID) BLOCK COPOLYMERS AS IONOMERS IN 
ULTRA-LOW PLATINUM FUEL CELLS ..................................................................................................... 308 

Rui Sun, Mahesh Agrawal, Joshua Snyder, Yossef A. Elabd 

(373G) ACID EFFECTS ON ELECTROSTATIC INTERACTIONS OF IONOMER-COATED 
NANOPARTICLES: COLLOIDAL STABILITY AND AGGREGATION ................................................... 309 

Kurt D. Ristroph, Luqman Issah, Jenna A. Ott, Sujit S. Datta, Robert K. Prud’Homme 

(373H) WATER-WIRE NETWORKS: NEW AVENUE FOR ENGINEERING POLYMER 
MEMBRANES USING BIOINSPIRED ARTIFICIAL WATER CHANNELS .............................................. 310 

Woochul Song, Benny D. Freeman, Manish Kumar 

(373I) CONDUCTIVE HYDROGELS FOR NEXT-GENERATION BIO-ELECTRONIC 
INTERFACES: STIFFNESS, STRETCHABILITY, AND DIMENSIONALITY .......................................... 311 

Vivian Feig, Helen Tran, Minah Lee, Kathy Liu, Zhuojun Huang, Zhenan Bao 

(373J) POLYMERIC MEMBRANES IN SILICO: PERSPECTIVES ON BINARY 
SEPARATIONS AND SORBATE SWELLING ............................................................................................. 313 

Dylan Anstine, Alexander Demidov, Nicholas Mendez, Wesley Morgan, Coray M. Colina 

(387A) SYNTHESIS OF SODALITE PRECURSOR NANOSHEETS AND FACILE ASSEMBLY 
FOR HYDROGEN PURIFICATION .............................................................................................................. 314 

Mostapha Dakhchoune, Luis Francisco Villalobos, Kumar Varoon Agrawal 

(387B) METAL CATION-EXCHANGED ZEOLITES WITH THE LOCATION, STATE AND 
SIZE OF METAL SPECIES CONTROLLED ................................................................................................. 316 

Toshiyuki Yokoi, Ryota Osuga, Saikhantsetseg Bayarsaikhan, Shuhei Yasuda, Atsushi 
Fukuoka, Hirokazu Kobayashi 

(387C) THE MULTIFUNCTIONAL ROLE OF ZINC ON ZEOLITE GROWTH ......................................... 317 
Emily Freeman, Adam J. Mallette, Radha Kishan Motkuri, James Neeway, Jeffrey D. Rimer, 
Giannis Mpourmpakis 

(387D) THERMODYNAMIC MODELING AND IN SITU CHARACTERIZATION TO 
UNDERSTAND SOLID-STATE SYNTHESIS PATHWAYS ....................................................................... 318 

Christopher J. Bartel, Akira Miura, Yusuke Goto, Yoshikazu Mizuguchi, Chikako Moriyoshi, 
Yoshihiro Kuroiwa, Yongming Wang, Toshie Yaguchi, Manabu Shirai, Masanori Nagao, 
Nataly Carolina Rosero-Navarro, Kiyoharu Tadanaga, Gerbrand Ceder, Wenhao Sun 

(387F) SYNTHESIS AND CHARACTERIZATION OF NITROGEN-DOPED SR4NB2O9 AND 
SR4TA2O9 PHOTOCATALYST BY MECHANOCHEMICAL METHOD .................................................. 319 

Junichi Ida, Kokoro Hirokawa, Koichi Ogura, Tatsushi Matsuyama 

(387G) A MUTLIDIRECTIONAL APPROACH TO UNDERSTANDING AND CONTROLLING 
ZEOLITE CRYSTALLIZATION .................................................................................................................... 320 

Adam J. Mallette, Emily Freeman, Giannis Mpourmpakis, Radha Kishan Motkuri, James 
Neeway, Jeffrey D. Rimer 

(387H) NAVIGATING THE DIMENSIONLESS MAP OF MASS TRANSFER IN LTA 
ZEOLITE CRYSTALLIZATION USING BOUNDARY LAYER DIFFUSION MODELING AND 
MICROFLUIDIC REACTOR DESIGN .......................................................................................................... 321 

Jacob Crislip, Andrew R Teixeira 

(387I) INVESTIGATION ON THE EFFECTIVE PORE WIDTH OF MULTIPORE ZEOLITES 
WITH DIFFERENT PORE SIZES .................................................................................................................. 322 

Sungsik Park, Toshiyuki Yokoi 



(412C) BIOMIMETIC PATTERNING TO CONTROL CELL BEHAVIORS ............................................... 324 
Jennifer West 

(412D) NEW FUNCTIONAL MATERIALS ENABLED BY 1D AND 2D NANOMATERIALS ................ 325 
Michael Strano 

(412E) VAPOR-PHASE SYNTHESIS AND MODIFICATION OF METAL-ORGANIC 
FRAMEWORK MEMBRANES ...................................................................................................................... 326 

Michael Tsapatsis 

(412A) NANOPARTICLE, SEGMENTAL AND CHAIN DYNAMICS IN POLYMER 
NANOCOMPOSITES ...................................................................................................................................... 327 

Karen I. Winey 

(412B) DESIGNING RADICAL POLYMERS FOR SOLID-STATE ELECTRONICS AND 
ELECTROCHEMICAL DEVICES ................................................................................................................. 328 

Bryan W. Boudouris 

(225A) TOWARDS INTEGRATIVE MECHANISTIC MODELS OF MAMMALIAN CELL 
RESPONSES TO ANTI-CANCER DRUG COMBINATIONS ...................................................................... 329 

Cemal Erdem, Arnab Mutsuddy, William Dodd, Marc R. Birtwistle 

(225B) SENSITIVE IMAGE-BASED READOUT OF DNA BARCODES ENABLES CELL 
LINEAGE AND HISTORY RECORDING ..................................................................................................... 330 

Amjad Askary, Luis Sanchez-Guardado, Long Cai, Carlos Lois, Michael Elowitz 

(225C) XENON AND ARGON MICROBUBBLES FOR ULTRASOUND-GUIDED 
THERAPEUTIC GAS DELIVERY ................................................................................................................. 331 

Rajarshi Chattaraj, Misun Hwang, Daniel A. Hammer, Chandra Sehgal, Daeyeon Lee 

(225E) BIOLOGY-INSPIRED TROJAN HORSE STRATEGIES FOR DRUG DELIVERY AND 
IMMUNOMODULATION .............................................................................................................................. 332 

Zongmin Zhao, Samir Mitragotri 

(225F) MACROPHAGE CHECKPOINT BLOCKADE: FROM CELL THERAPY AND CRISPR 
MODELS TO ACQUIRED IMMUNITY ........................................................................................................ 333 

Lawrence J. Dooling, Jason C. Andrechak, Brandon H. Hayes, Siddhant Kadu, Dennis E. 
Discher 

(225G) N-TERMINAL DERIVATIZATION-ASSISTED IDENTIFICATION OF INDIVIDUAL 
AMINO ACIDS USING A BIOLOGICAL NANOPORE SENSOR .............................................................. 334 

Xiaojun Wei, Dumei Ma, Qian Wang, Chang Liu 

(225H) HARNESSING ORTHOGONAL TRNA FOR DE NOVO GENERATION OF GENETIC 
CODES ............................................................................................................................................................. 335 

Jorge Marchand, George Church 

(310A) VISUALIZING SPATIOTEMPORAL DYNAMICS IN SEMICONDUCTOR 
NANOMATERIALS [INVITED] .................................................................................................................... 336 

William A. Tisdale 

(310B) STUDY OF GAS-SOLID INTERACTION IN CONFINED SPACE BY IN-SITU TEM 
AND SYNCHROTRON X-RAY [INVITED] ................................................................................................. 337 

Yuzi Liu 



(310C) A CLOSE LOOK AT MATERIAL SYNTHESIS WITH LIQUID PHASE AND CRYO 
ELECTRON MICROSCOPY [INVITED] ....................................................................................................... 338 

Joe Patterson 

(310D) ELECTROCHROMISM AS AN IN OPERANDO TOOL TO DECONVOLUTE 
DYNAMIC LI-ION CHARGING PROCESSES IN NANOCRYSTAL ELECTRODES ............................... 339 

Clayton J. Dahlman, Sungyeon Heo, Youtian Zhang, Lauren Reimnitz, Ming Tang, Delia J. 
Milliron 

(310E) COMPUTATIONAL STUDY OF LITHIUM-ION TRANSPORT IN MIXED 
IONIC/ELECTRONIC CONDUCTING MATERIALS .................................................................................. 340 

Yangyang Sun, Fernando Escobedo 

(310F) NANOSTRUCTURE PATTERN FORMATION ON EPITAXIAL SEMICONDUCTOR 
FILMS GROWN ON PIT-PATTERNED SUBSTRATES .............................................................................. 341 

Chao-Shou Chen, Ashish Kumar, Dimitrios Maroudas 

(310H) NONEQUILIBRIUM LIGHT-MATTER INTERACTIONS INVESTIGATED WITH 
ULTRAFAST ELECTRON MICROSCOPY .................................................................................................. 342 

Elisah J. Vandenbussche, Yichao Zhang, Spencer A. Reisbick, David J. Flannigan 

(382A) A COMBINED BOTTOM-UP AND TOP-DOWN COARSE-GRAINING APPROACH 
TO DEVELOP POLYMER MODELS ............................................................................................................ 344 

Christopher Walker, Jan Genzer, Erik E. Santiso 

(382B) MEASURING PACKING LENGTH IN SIMULATIONS FOR DIFFERENT POLYMER 
ARCHITECTURES ......................................................................................................................................... 345 

Sai Vineeth Bobbili, Scott T. Milner 

(382C) MESOSCALE SIMULATIONS OF SURFACE-GRAFTED POLYMERS IN BINARY 
SOLVENT MIXTURES: EFFECTS OF CONONSOLVENCY ..................................................................... 346 

Dong Meng, Jing Zong 

(382D) PHASE BEHAVIOR OF POLYMER-GRAFTED NANOPARTICLES IN SOLUTION .................. 347 
Andrew P. Santos, Sarah N. Izor, Allen B. Schantz, Richard Vaia, Amalie L. Frischknecht 

(382E) PARAMETERIZATION OF DYNAMICALLY CONSISTENT COARSE-GRAINED 
MODELS OF CHEMICALLY SPECIFIC POLYMER MELTS .................................................................... 348 

Lilian C. Johnson, Frederick R. Phelan Jr. 

(382F) PRECISE ORDERING OF BLOCK COPOLYMER GRAFTED NANOPARTICLES: 
COARSE-GRAINED SIMULATIONS ........................................................................................................... 349 

S. M. Al Islam Ovy, Joshua Obinwa, Andrew Peters 

(382G) MULTISCALE MODELING OF STRATUM CORNEUM LIPID MEMBRANES .......................... 350 
Chris Iacovella, Parashara Shamaprasad, Chloe Frame, Annette L. Bunge, Clare McCabe 

(382H) COARSE-GRAINED MODELS FOR THE SOLUTION SELF-ASSEMBLY OF BLOCK 
COPOLYMER POLYMER BOTTLEBRUSHES ........................................................................................... 352 

Tianyuan Pan, Bijal Patel, Dylan Walsh, Damien Guironnet, Ying Diao, Charles E. Sing 

(382I) COARSE-GRAINED SIMULATIONS OF POLYMER ELECTROLYTES: ION 
CORRELATIONS AND TRANSFERENCE NUMBER ................................................................................ 353 

Kuan-Hsuan Shen, Lisa M. Hall 



(395A) (INVITED TALK) COUNTING MOLECULES, DODGING BLOOD CELLS: 
CONTINUOUS, REAL-TIME MOLECULAR MEASUREMENTS DIRECTLY IN THE LIVING 
BODY ............................................................................................................................................................... 354 

Kevin Plaxco 

(395B) ULTRASENSITIVE, SELECTIVE, AND REVERSIBLE ROOM-TEMPERATURE NO2 
SENSOR BASED ON A MONOLAYER TRANSITION METAL DICHALCOGENIDE ............................ 355 

Amin Azizi, Mehmet Dogan, Hu Long, Jeffrey Cain, Kyunghoon Lee, Rahmatollah Eskandari, 
Alessandro Varieschi, Emily Glazer, Marvin L. Cohen, Alex Zettl 

(395C) ATOMICALLY-THIN SENSING SURFACES FROM 2D MATERIALS FOR 
DETECTING CELLULAR GAPS ................................................................................................................... 356 

Volodymyr Koman, Xun Gong, Naveed Bakh, Michael Strano 

(395E) NANOCOMPOSITES OF MULTIWALLED CARBON NANOTUBES AND 
PALLADIUM-BASED NANOSHEETS FOR HYDROGEN SENSING ....................................................... 357 

Abhishek Kumar, Mohammad Moein Mohammadi, Jun Liu, Thomas Thundat, Mark T. 
Swihart 

(395F) FLAME AEROSOL SYNTHESIS OF PALLADIUM-DECORATED CRUMPLED 
REDUCED GRAPHENE OXIDE NANOCOMPOSITES FOR HYDROGEN DETECTION AT 
ROOM TEMPERATURE ................................................................................................................................ 358 

Mohammad Moein Mohammadi, Abhishek Kumar, Jun Liu, Yang Liu, Thomas Thundat, Mark 
T. Swihart 

(395H) CARBON BLACK-GOLD NANOPARTICLES FOR DETECTION OF ANALYTES 
USING SURFACE ENHANCED RAMAN SCATTERING ........................................................................... 359 

Akram Abbasi, Tania Oliveira, Geoffrey D. Bothun, Arijit Bose 

(396A) 3D PRINTING FOR HIGH PERFORMANCE POLYMERS AND NANOCOMPOSITES .............. 360 
Rigoberto Advincula 

(396B) ROOM-TEMPERATURE 3D PRINTING OF A SUPER-SOFT AND SOLVENT-FREE 
ELASTOMER .................................................................................................................................................. 361 

Renxuan Xie, Sanjoy Mukherjee, Christopher M. Bates, Michael L. Chabinyc 

(396C) HIGH TG, LOW VISCOSITY RESIN SYSTEMS BASED ON ISOSORBIDE 
METHACRYLATE (IM) FOR ADDITIVE MANUFACTURING ................................................................ 362 

Xi Chu, John La Scala, Giuseppe Palmese 

(396D) INVESTIGATION OF THE PHYSIOCHEMICAL EFFECTS OF HEAT-INDUCED 
AGING ON 3D PRINTED PHOTOPOLYMERS ........................................................................................... 363 

Whytneigh R. Duffie, Sung-Hwan Yoon, Charlie Chen, Travis W. Walker 

(396E) CONTINUUM SIMULATIONS OF POLYMER DEPOSITION IN FUSED-FILAMENT 
FABRICATION (FFF) ..................................................................................................................................... 364 

Benjamin E. Dolata, Peter D. Olmsted 

(396G) SYSTEMATIC APPLICATION OF 3D BIOPRINTING IN THE FABRICATION OF A 
COMPOSITE FULL THICKNESS HUMAN SKIN MODEL ........................................................................ 365 

Jia Heng Teoh, Anbu Mozhi Thamizhchelvan, Wang Chi-Hwa 

(459A) MOLECULAR RECOGNITION AND IN VIVO DETECTION OF TEMOZOLOMIDE 
AND 5-AMINOIMIDAZOLE-4-CARBOXAMIDE FOR GLIOBLASTOMA USING 
FLUORESCENT NANOSENSORS ................................................................................................................ 366 

Manki Son, Freddy T. Nguyen, Punit Mehra, Michael A. Lee, Naveed Bakh, Michael Strano 



(459B) AN ENZYMATIC ELECTROCHEMICAL BIOSENSOR FOR REAL-TIME 
DETECTION OF PHYSIOLOGICALLY RELEVANT NICOTINE CONCENTRATIONS ......................... 367 

Uros Kuzmanovic, Mingfu Chen, Margarita Tararina, Nicolas S. Shu, Prerana Sensharma, 
Anant Gupta, Andy Fan, Catherine M. Klapperich, Karen Allen, Mark Grinstaff, James 
Galagan 

(459C) SIMULATIONS GUIDE OPTIMIZATION OF ELECTROENZYMATIC BIOSENSORS 
FOR NEUROTRANSMITTERS AND ENABLE PROPER INTERPRETATION OF SENSOR 
RESPONSE IN VIVO ...................................................................................................................................... 368 

Mackenzie Clay, Harold G. Monbouquette 

(459D) THEORETICAL AND EXPERIMENTAL STUDIES ON AN ELECTROCHEMICAL 
ENZYME IMMUNOSORBENT BIOSENSOR .............................................................................................. 369 

Neda Rafat, Paul Satoh, Robert M. Worden 

(459E) HTL DERIVED BIOCHAR AND GRAPHENE NANOPLATELETS FOR BIOSENSOR 
APPLICATIONS .............................................................................................................................................. 370 

Bharath Maddipudi, Vinod S. Amar, Hope Dosch, Anuradha Shende, Rajesh Shende 

(459F) CONSTRUCTION OF A RED EMISSION BODIPY-BASED PROBE FOR TRACING 
LYSOSOMALVISCOSITY CHANGES IN CULTURE CELLS.................................................................... 371 

Baoxing Shen 

(459G) SUPER SENSITIVE CERIUM OXIDE-BASED COMPOSITE SENSOR FOR THE 
DETECTION OF HYDROXYL RADICALS ................................................................................................. 372 

Surachet Duanghathaipornsuk, Cheng-Han Li, Joerg Jinschek, Dong-Shik Kim, Ana Alba-
Rubio 

(459H) HIGH THROUGHPUT ANTIBIOTIC SUSCEPTIBILITY TESTING WITH OPTICAL 
NANOSENSORS ............................................................................................................................................. 373 

Megan Jewell, Samuel C. Saccomano, Alexa A. David, J. Kirk Harris, Edith Zemanick, Kevin 
J. Cash 

(464A) CURCUMIN AND ACEMANNAN LOADED ULTRASMALL HYDROGEL PATCHES 
IN WOUND HEALING ................................................................................................................................... 374 

Anu Sharma, Parul Mittal, Puja Panwar Hazari, Rakesh Kumar Sharma 

(464B) DEVELOPMENT OF PH-RESPONSIBLE SELF-ASSEMBLING PRODRUG ................................ 375 
Jin Han, Keita Hayashi, Yukihiro Okamoto, Keishi Suga, Hiroshi Umakoshi 

(464C) SUCCINATE BASED ADJUVANT-LESS CANCER VACCINE MODIFIES 
IMMUNOMETABOLISM AND PREVENT MELANOMA GROWTH IN MICE ....................................... 376 

Sahil Inamdar, Joslyn L. Mangal, Xiaojin Shi, Marion Curtis, Haiwei Gu, Abhinav P. 
Acharya 

(464E) ERYTHROCYTE-INSPIRED TROJAN HORSE STRATEGIES FOR DRUG DELIVERY 
AND IMMUNOMODULATION .................................................................................................................... 377 

Zongmin Zhao, Samir Mitragotri 

(464F) CONSTRUCTION AND CHARACTERIZATION OF BIODEGRADABLE CHITOSAN 
MICRONEEDLE PATCH FOR TRANSDERMAL DELIVERY OF MELOXICAM AS A PAIN 
MANAGEMENT DRUG APPROACH FOR USE IN CATTLE .................................................................... 378 

David Castilla-Casadiego, Katherine Miranda-Muñoz, Lauren F. Greenlee, Jeremy G. 
Powell, Jorge Almodovar 



(464H) ENGINEERING NANO-BIO INTERFACE TO OVERCOME BIOLOGICAL BARRIERS 
FOR PRECISION NANOMEDICINE ............................................................................................................. 379 

Kenry 

(468A) EXPLORING THE IMPACT OF MOLECULAR STRUCTURE ON 
OLIGONUCLEOTIDE POLYELECTROLYTE COMPLEX MICELLES ..................................................... 381 

Alexander E. Marras, Jeffrey R. Vieregg, Matthew V. Tirrell 

(468B) FUNCTIONAL POLYION COMPLEX VESICLES ENABLED BY 
SUPRAMOLECULAR REVERSIBLE COORDINATION POLYELECTROLYTES .................................. 382 

Wenjuan Zhou, Cohenstuart Martien, Junyou Wang 

(468C) EFFECT OF MIXED SOLVENTS ON THE SALT RESISTANCE OF 
POLYELECTROLYTE COMPLEXES ........................................................................................................... 383 

Siqi Meng, Jihyeon Yeo, Yueming Liu, Jeffrey M. Ting, Matthew V. Tirrell 

(468D) ASSEMBLY OF NANOPARTICLE-POLYELECTROLYTE MEMBRANES AT 
WATER-WATER INTERFACES ................................................................................................................... 384 

Wilfredo Mendez, Kathleen J. Stebe, Daeyeon Lee 

(468E) THE ROLE OF CHARGE DENSITY IN POLYELECTROLYTE-MICELLE 
COACERVATION .......................................................................................................................................... 385 

Hansen Tjo, Sarah L. Perry 

(468F) TIME-IONIC STRENGTH SUPERPOSITION - A UNIFIED DESCRIPTION OF CHAIN 
RELAXATION DYNAMICS IN POLYELECTROLYTE COMPLEXES ..................................................... 386 

Vaqar M. S. Syed, Samanvaya Srivastava 

(468G) ELECTROSTATIC MANIPULATION OF PHASE BEHAVIOR IN CHARGED 
POLYMER BLENDS ...................................................................................................................................... 387 

Douglas Grzetic, Kris Delaney, Glenn H. Fredrickson 

(468H) ROBUST MEMBRANELESS POLYELECTROLYTE COMPLEX COACERVATE 
BIOREACTORS WITHOUT MOLCECULAR STABILIZER ....................................................................... 388 

Aman Agrawal, Alamgir Karim 

(468I) MODELING OF DOPING AND OVERCHARGING OF POLYELECTROLYTE 
COMPLEX COACERVATES ......................................................................................................................... 389 

Mohsen Ghasemi, Sean Friedowitz, Ronald G. Larson 

(468J) REVERSIBLE ION-BINDING AND ADAPTIVE STRUCTURE FOR 
POLYELECTROLYTES IN SOLUTION AND COACERVATE .................................................................. 390 

Jian Qin, Sean Friedowitz 

(476A) (INVITED TALK) HYDROGELS TO STUDY AND GUIDE CELL FATE AND TISSUE 
ASSEMBLY ..................................................................................................................................................... 391 

Sharon Gerecht 

(476B) MOLECULAR ENGINEERING OF AMINOGLYCOSIDE-DERIVED HYDROGEL 
PLATFORM FOR 3D ORGANOID GENERATION AS A CANCER DORMANCY MODEL ................... 392 

Rajeshwar Nitiyanandan, Sheba Goklany, Subhadeep Dutta, Kaushal Rege 

(476C) UTILIZING VARIABLE SUBSTRATE STIFFNESS TO INVESTIGATE 
MACROPHAGE RESPONSE IN HEALTHY AND FIBROTIC PULMONARY 
MICROENVIRONMENT. ............................................................................................................................... 393 

Kartik Bomb, April M. Kloxin, Catherine A. Fromen 



(476D) INTERACTION OF HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS (HUVECS) 
AND LN229 GLIOBLASTOMA CELLS IN A 3-DIMENSIONAL HYDROGEL 
PERIVASCULAR NICHE MODEL ................................................................................................................ 394 

Rosalyn Hatlen, Padmavathy Rajagopalan 

(476E) BIOFUNCTIONALIZED STIMULI-RESPONSIVE HYDROGEL NANOPARTICLES 
FOR RNAI BASED THERAPY IN INFLAMMATORY BOWEL DISEASES ............................................. 396 

Aaliyah B. Shodeinde, Nicholas A. Peppas 

(476F) POLYMER NANOPARTICLE HYDROGELS: RHEOLOGICAL PROPERTIES TO 
BIOMEDICAL APPLICATIONS .................................................................................................................... 397 

Abigail K. Grosskopf, Gillie A. Roth, Anton A. A. Smith, Santiago Correa, Eric A. Appel 

(476G) OXIDIZED ALGINATE MICROGELS FOR DRUG DELIVERY AND CELL 
ENCAPSULATION ......................................................................................................................................... 398 

Lisa Volpatti, Amanda Facklam, Matthew Bochenek, Robert Langer, Daniel G. Anderson 

(481A) RENEWABLE NH3 AS ALTERNATIVE ENERGY FUEL FOR OCEAN 
EXPLORATION .............................................................................................................................................. 400 

Jian Liu, Yuyan Shao, Vassiliki-Alexandra Glezakou, Robert Cavagnaro, Li-Jung Kuo 

(481B) MIXED-PHASE PEROVSKITE MATERIALS FOR H2 GENERATION AND HYBRID 
CHARGE STORAGE ...................................................................................................................................... 401 

Joseph Houck, Vinod S. Amar, Bharath Maddipudi, Anuradha Shende, Rajesh Shende 

(481C) HYDROGEN AND AMMONIA FOR RENEWABLE ENERGY STORAGE: THE 
ECONOMICS OF LOCATION, SCALE, AND DEMAND TYPE ................................................................. 402 

Matthew Palys, Prodromos Daoutidis 

(481D) HYDROTHERMAL LIQUEFACTION OF BAGASSE FOR H2, BIO-OIL AND HIGH 
VALUE PRODUCTS ....................................................................................................................................... 404 

Vinod S. Amar, Anuradha Shende, Bharath Maddipudi, Rajesh Shende 

(481E) CUO-CU2O REDOX THERMOCHEMICAL STORAGE FOR HIGH-TEMPERATURE 
SOLAR PROCESS HEAT ............................................................................................................................... 405 

Marco Gigantino, Sebastian Sas Brunser, Aldo Steinfeld 

(494A) CHARACTERIZING THE RHEOLOGY, SLIP AND VELOCITY PROFILES OF 
LAMELLAR GEL NETWORKS .................................................................................................................... 406 

Velidanda S. Tanmay, Anukta Datta, Grace Tan, Sumanth N. Jamadagni, Geoffrey Reynolds, 
Ronald G. Larson 

(494B) LINEAR VISCOELASTICITY AND FLOW OF SELF-ASSEMBLED VITRIMERS: THE 
CASE OF A POLYETHYLENE/DIOXABOROLANE SYSTEM.................................................................. 407 

Ralm Ricarte, François Tournilhac, Michel Cloitre, Ludwik Leibler 

(494C) POLYMER ARCHITECTURE PLAYS A CRUCIAL ROLE IN STRUCTURE 
FORMATION DURING IN-SITU GROWTH OF MICROGELS IN MIXED-MATRIX 
POLYMER-POLYMER MEMBRANES ........................................................................................................ 408 

Rachel R. Ford, Orland Bateman, Mamadou Diallo, Julia A. Kornfield 

(494D) ROLE OF TOPOLOGICAL DEFECTS ON FRACTURE OF POLYMER NETWORKS ................ 409 
Akash Arora, Tzyy-Shyang Lin, Bradley Olsen 

(494E) DROPLET FORMATION IN ELASTIC POLYMER NETWORKS .................................................. 410 
Luofu Liu, Rui Wang 



(494F) UNDER PRESSURE: HYDROGEL SWELLING IN A GRANULAR MEDIUM ............................. 411 
Jean-Francois Louf, Nancy Lu, Margaret G. O'Connell, H. Jeremy Cho, Sujit S. Datta 

(494G) ACHIEVING HIGH RETRACTION VELOCITY IN A BIOINSPIRED RESILIENT 
HYDROGEL .................................................................................................................................................... 412 

Rosa Maria Badani Prado, Satish Mishra, Santanu Kundu 

(494H) HIGH-PERFORMANCE SELF-HEALABLE ELASTOMER AND THEIR SEALANT 
APPLICATIONS .............................................................................................................................................. 413 

Pengfei Cao, Tomonori Saito, Diana Hun 

(494I) SELF-REINFORCED AND 3D PRINTABLE HYDROGELS USING NANOFIBROUS 
SOFT DENDRITIC COLLOIDS ..................................................................................................................... 414 

Austin Williams, Sangchul Roh, Alan Ranjit Jacob, Lilian Hsiao, Orlin D. Velev 

(494J) CROSS-LINKED “CURE BLOWN” NONWOVEN FIBERS BY SIMULTANEOUS 
FIBER SPINNING AND IN SITU PHOTOPOLYMERIZATION ................................................................. 415 

Aditya Banerji, Kailong Jin, Mahesh K. Mahanthappa, Christopher J. Ellison 

(495A) CHEMICAL AND TOPOLOGICAL DESIGN OF BIOINSPIRED POLYMER 
ADHESIVES: MOLECULAR INTERFACIAL MECHANICS AND APPLICATIONS ............................... 416 

Yiran Li, Peyman Delparastan, Kyueui Lee, Cody Higginson, Katerina Malollari, Jing 
Cheng, Yi Cao, Phillip Messersmith 

(495C) STRESS EVOLUTION AND CRACKING IN DRYING POLYMER FILMS .................................. 417 
Bhawana S Tomar, A Shahin, Mahesh S. Tirumkudulu 

(495D) DESIGNING MULTIPLE CHEMICAL FUNCTIONALITIES INTO ADHESIVE 
POLYMERS FOR STIMULUS RESPONSIVE AND ELECTRONICALLY CONDUCTIVE 
PROPERTIES .................................................................................................................................................. 418 

Hoyong Chung 

(495G) NANO WITHIN NANO: KINETICS OF VAPOR-PHASE FREE RADICAL 
POLYMERIZATION OF NANOLAYERS UNDER NANO-CONFINEMENT ............................................ 419 

Yifan Cheng, Alexandra Khlyustova, Pengyu Chen, Rong Yang 

(495H) CRYSTALLIZATION OF CONJUGATED POLYMERS DURING OXIDATIVE 
POLYMERIZATION FROM VAPOR PHASE............................................................................................... 420 

Shayan Kaviani, Siamak Nejati 

(495I) ROLE OF INTERFACIAL ELECTRONIC INTERACTIONS IN GRAPHENE-DIRECTED 
ASSEMBLY OF CONJUGATED POLYMERS ............................................................................................. 421 

Prapti Kafle, Siyuan Huang, Kyung S. Park, Fengjiao Zhang, Arend Van Der Zande, Ying 
Diao 

(502A) BIOINSPIRED MATERIALS WITH ORDERED ARCHITECTURE AND 
MULTIFUNCTIONALITY ............................................................................................................................. 422 

Hao Bai 

(502B) MULTIFUNCTIONAL METALLIC BACKBONES FOR ORIGAMI ROBOTICS WITH 
STRAIN SENSING AND WIRELESS COMMUNICATION CAPABILITIES ............................................ 423 

Haitao Yang, Po-Yen Chen 

(502C) MULTI-STIMULI RESPONSIVE SELF-FOLDING ORIGAMI WITH SHAPE MEMORY 
POLYMER COMPOSITES ............................................................................................................................. 425 

Midhan Siwakoti, Russell Mailen 



VOLUME 2 

(502D) THERMOCHROMIC FIBERS VIA ELECTROSPINNING .............................................................. 426 
James Aaron Wimberly, Uriah Coblentz, Jimmy Nguyen, Ratib Stwodah, Christopher L. 
Vasey, Briget Rabatin, Benjamin Atherton, Benjamin Hittel, Ryan Kim, Angela Okoye, 
Kathleen W. Swana, Paola A. D'Angelo, Christina Tang 

(502E) INCLUSION OF GRAPHENE IN POLYACRILONITROL (PAN) FOR GRAPHITIC 
CARBON FIBERS ........................................................................................................................................... 427 

Weiheng Xu, Sayli Jambhulkar, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(502F) DEVELOPMENT OF ATOMISTIC MOLECULAR DYNAMICS SIMULATION TO 
CHARACTERIZE MICROSCOPIC FRACTURE BEHAVIOR OF EPOXY RESINS .................................. 428 

Chang Woon Jang, Wayne J. Mullinax, John W. Lawson 

(502G) MUSCLE-INSPIRED FLEXIBLE MECHANICAL LOGIC ARCHITECTURE FOR 
MINIATURE ROBOTICS ............................................................................................................................... 429 

Mayank Agrawal, Sharon C. Glotzer 

(502H) OPTIMIZING SPACESUIT LAYUPS WITH STRAIN-HARDENING FLUIDS FOR 
MAXIMUM RESISTANCE DURING LOW-EARTH ORBIT EXPLORATION .......................................... 430 

Maria Katzarova, Norman J. Wagner 

(502I) INTERACTION OF POLYMERS WITH CEMENTITIOUS COMPOUNDS: 
DEVELOPING ADVANCED POLYMERS FOR A SMART ADMIXTURE RELEASE SYSTEM ............ 431 

Sukanta K. Mondal, Monday U. Okoronkwo 

(502J) 6FDA-DAM/ZIF-7 MIXED-MATRIX MEMBRANES: EXPLORING IN-SITU 
FORMATION OF ZIF-7 PHASES IN CONFINED POLYMER AND THEIR GAS 
SEPARATION PERFORMANCES ................................................................................................................. 432 

Sunghwan Park, Hae-Kwon Jeong 

(519A) AN ADDITIVE MANUFACTURING PROCESS FOR PRODUCING INTEGRATED 
OPTOELECTRONIC FLEXIBLE ELECTRONICS ....................................................................................... 433 

Roger B. Tipton, Dianhao Hou, Thomas M. Weller, Venkat Bhethanabotla 

(519B) LIGHTWEIGHT POLYMER LATTICES WITH UNCONVENTIONAL MECHANICAL 
PROPERTIES .................................................................................................................................................. 434 

Tark Giri, Russell Mailen 

(519D) NUMERICAL SIMULATION OF THE EXTRUSION PROCESS IN FUSED 
DEPOSITION MODELING: THE EFFECTS OF PROCESS VARIABLES ON THE PRESSURE 
DROP IN THE NOZZLE ................................................................................................................................. 435 

Behrouz Behdani, Joontaek Park 

(519E) QUANTITATIVE ANALYSIS OF HYDROGEL-BASED CEMENT PASTES FOR 3D 
PRINTING APPLICATIONS .......................................................................................................................... 436 

Hajar Taheri Afarani, Venkat Padmanabhan, William R. Carroll, Joseph J. Biernacki 

(519F) 3D PRINTING OF SIC ROCKET NOZZLES USING VIBRATION ASSISTED 
PRINTING ....................................................................................................................................................... 437 

Emre Gunduz 

(520A) (INVITED TALK) FORMULATING BIOINKS FOR TISSUE BIOPRINTING ............................... 438 
Y. Shrike Zhang 



(520B) BIOPRINTED THREE DIMENSIONAL LATTICES FACILITATE EXPANSION OF 
NEURAL STEM CELLS ................................................................................................................................. 439 

Julien G. Roth, Christopher D. Lindsay, Bauer L. Lesavage, Sarah C. Heilshorn 

(520C) NOVEL BIOINKS FROM UV-RESPONSIVE NORBORNENE-FUNCTIONALIZED 
CARBOXYMETHYL CELLULOSE MACROMERS .................................................................................... 440 

Shen Ji, Tessali Morrison, William M. Gramlich, Murat Guvendiren 

(520D) BIOFABRICATION USING CORN PROTEIN: 3D PRINTING OF ZEIN AND ZEIN-
PEG FORMULATIONS .................................................................................................................................. 441 

Alberto Emmanuel Aceves-Colin, Jorge A. Tavares-Negrete, Gladys Guadalupe Díaz-Armas, 
Anne-Sophie Mertgen, Delia Cristal Rivera-Flores, Plinio Alejandro Trinidad-Calderón, 
Jorge Miguel Olmos-Cordero, Mohamadmahdi Samandari, Elda Graciela Gómez-López, 
Esther Perez-Carrillo, Grissel Trujillo-De Santiago, Mario Moisés Álvarez 

(520E) CONVERTING A 3D PRINTER INTO A HIGH-RESOLUTION GELATIN 
METHACRYLOYL BIOPRINTER: DEVELOPMENT OF AN EXTRUSION 3D BIOPRINTER 
EQUIPPED WITH A TEMPERATURE-CONTROLLED PRINTHEAD ...................................................... 442 

Gilberto Emilio Guerra-Alvarez, Anne-Sophie Mertgen, Andrés García-Rubio, Carlos Ezio 
Garciaméndez-Mijares, Germán García-Martínez García-Martínez, Y. Shrike Zhang, Grissel 
Trujillo-De Santiago, Mario Moisés Álvarez 

(520F) USING CHAOTIC ADVECTION FOR FACILE HIGH-THROUGHPUT FABRICATION 
OF ORDERED MULTILAYER MICRO- AND NANOSTRUCTURES: CONTINUOUS 
CHAOTIC PRINTING ..................................................................................................................................... 443 

Grissel Trujillo-De Santiago, Carolina Chávez-Madero, Edna J. Bolivar-Monsalve, Carlos 
Fernando Ceballos-González, Mohamadmahdi Samandari, Diego A. Sandoval Salaiza, Y. 
Shrike Zhang, Ali Khademhosseini, Paul Weiss, Mario Moisés Álvarez 

(520G) MICRO-BIOGEOGRAPHY MATTERS GREATLY FOR COMPETITION: 
CONTINUOUS CHAOTIC BIOPRINTING OF SPATIALLY CONTROLLED BACTERIAL 
MICROCOSMS ............................................................................................................................................... 444 

Carlos Fernando Ceballos-González, Edna Johana Bolivar-Monsalve, Li Lu Lam-Aguilar, 
Diego Alonso Quevedo-Moreno, Karen Ixchel Borrayo-Montaño, Juan Felipe Yee-De León, 
Y. Shrike Zhang, Mario Moisés Álvarez, Grissel Trujillo-De Santiago 

(526A) NATURE-INSPIRED ION-CONTAINING POLYMERS: PLAYING WITH 
CONFINEMENT ............................................................................................................................................. 445 

Shudipto K. Dishari 

(526B) DESIGNING SOPHISTICATED IMIDAZOLIUM IONENES: A STRUCTURALLY 
AND FUNCTIONALLY TAILORABLE PLATFORM FOR HIGH-PERFORMANCE 
ENGINEERING APPLICATIONS .................................................................................................................. 446 

Kathryn O’Harra, Irshad Kammakakam, Danielle Noll, Erika Turflinger, Jason E. Bara 

(526D) ALTERATIONS OF MORPHOLOGICAL AND MECHANICAL PROPERTIES OF 
ANTIBIOTIC-RESISTANT BACTERIA UPON EXPOSURE TO CATIONIC CONJUGATED 
POLYELECTROLYTE ................................................................................................................................... 447 

Ehsan Zamani, Tyler J. Johnson, Shudipto K. Dishari 

(526F) MOLECULAR DYNAMICS CHARACTERIZATION OF ONSAGER TRANSPORT 
COEFFICIENTS AND TRANSFERENCE NUMBER IN POLYELECTROLYTE SOLUTIONS ............... 448 

Kara D. Fong, Kristin Persson, Bryan D. McCloskey 



(526G) PERCOLATED AGGREGATE STURCTURE AND ION TRANSPORT IN PRECISE 
SULFOPHENYLATED POLYETHYLENE IONOMERS ............................................................................. 449 

Bryce A. Thurston, Benjamin A. Paren, Karen I. Winey, Mark J. Stevens, Amalie L. 
Frischknecht 

(526H) POLYMER DYNAMICS IN BLOCK COPOLYMER ELECTROLYTES DETECTED BY 
NEUTRON SPIN ECHO ................................................................................................................................. 450 

Whitney S. Loo, Antonio Faraone, Nitash P. Balsara 

(526I) EFFECT OF MOLECULAR ARCHITECTURE ON PHOTOPOLYMERIZATION AND 
GELATION OF COORDINATED IONIC LIQUIDS ..................................................................................... 451 

Ria D. Corder, Kaitlin Glynn, Kathryn O’Harra, Jason E. Bara, Saad A. Khan 

(540A) SYNTHESIS AND OPTIMIZATION OF HYALURONIC ACID-METHYL CELLULOSE 
THERMOGEL FOR THE CONTROLLED RELEASE OF VIABLE MITOCHONDRIA ............................ 452 

M. Arif Khan, Maliha A. Marium, Kelley Wiegman, Kanthi Nuti, Samir P. Patel, Jason E. 
Derouchey, Alexander G. Rabchevsky, Thomas D. Dziubla 

(540B) STRETCHABLE, TOUGH, BIOADHESIVE HYDROGELS BASED ON NATURALLY-
DERIVED BIOPOLYMERS FOR REGENERATIVE ENGINEERING OF SOFT TISSUES ...................... 453 

Maryam Tavafoghi, Jamileh Jahangiry, Hanjun Kim, Avijit Baidya, Samad Ahadian, Mehmet 
Dokmeci, Nureddin Ashammakhi, Nasim Annabi, Amir Sheikhi, Ali Khademhosseini 

(540C) USING RHEOLOGY TO DETERMINE THE STRATEGIES HMSCS USE TO 
REMODEL THE PERICELLULAR REGION IN POLYMER-PEPTIDE HYDROGEL 
SCAFFOLDS ................................................................................................................................................... 454 

Maryam Daviran, Sarah M. Longwill, Kelly Schultz 

(540D) CONTROL OF REVERSIBLE COVALENT HYDROGEL MECHANICS AND MESH 
SIZE VIA PH FOR PROTEIN DELIVERY .................................................................................................... 455 

Thomas Fitzsimons, Tej Shanbhag, Eric Anslyn, Adrianne Rosales 

(540F) STRAIN-STIFFENING HYDROGEL WITH TUNABLE WATER CONTENT ............................... 456 
Sonu Kizhakkepura, Yen Tran, Ning-Hsuan Tseng, Shelly R. Peyton 

(540G) ANNEALED PROTEIN MICROGELS: A NEW GENERATION OF BIOMIMETIC 
MICROPOROUS HYDROGELS .................................................................................................................... 460 

Amir Sheikhi 

(540H) USING PHOTODEGRADABLE HYDROGELS TO RAPIDLY SCREEN, ISOLATE, 
AND CHARACTERIZE CELLS WITH RARE PHENOTYPES .................................................................... 461 

Niloufar Fattahi, Priscila Nieves-Otero, Mohammadali Masigol, Andre Van Der Vlies, Reilly 
Jensen, Ryan Hansen, Thomas Platt 

(551A) THE DEVELOPMENT OF POLYMER MICROSTRUCTURE: WHERE 
THERMODYNAMICS AND KINETICS MEET ........................................................................................... 462 

Douglas Tree 

(551B) COMPOSITION FLUCTUATION IN WEAKLY HETEROGENEOUS SALT-DOPED 
DIBLOCK COPOLYMER ............................................................................................................................... 463 

Xian Kong, Kevin Hou, Jian Qin 

(551C) A UNIFIED UNDERSTANDING OF CONONSOLVENY OF POLYMERS IN BINARY 
SOLVENT MIXTURES .................................................................................................................................. 464 

Dong Meng, Xiangyu Zhang 



(551D) MEGASUPRAMOLECULES IN EXTREMELY NON-POLAR SOLVENTS: WHAT TO 
DO WHEN 3000+ BACKBONE UNITS FAIL TO DRAG TWO END-GROUPS INTO 
SOLUTION? .................................................................................................................................................... 465 

Hojin Kim, Julia A. Kornfield 

(551E) EFFECT OF ATTRACTIVE GRAFT-MATRIX INTERACTIONS ON THE DISPERSION 
AND AGGREGATION OF POLYMER GRAFTED PARTICLES IN POLYMER 
NANOCOMPOSITES- A THEORY AND SIMULATION STUDY .............................................................. 466 

Arjita Kulshreshtha, Arthi Jayaraman 

(551F) PREDICTING FOR POLYMER BLENDS WITH “MORPHING” SIMULATIONS ........................ 467 
Shreya Shetty, Enrique D. Gomez, Scott T. Milner 

(551G) THERMODYNAMIC MIXING RULES FOR BLOCK-RANDOM COPOLYMERS ....................... 468 
Melissa C. Calopiz, Jung Min (Luca) Kim, John Ste. Marie, Kambar Mangibayev, Bryan 
Beckingham, Poornima Padmanabhan 

(551I) THERMODYNAMICS AND STRUCTURE OF NONIONIC BLOCK COPOLYMER 
MICELLES IN IONIC LIQUIDS .................................................................................................................... 469 

Yi Zhang, Zhiqi He, Marina Tsianou, Paschalis Alexandridis 

(552A) DEGRAFTING OF POLYMER ASSEMBLIES FROM SILICA SURFACES: NUISANCE 
OR OPPORTUNITY? ...................................................................................................................................... 470 

Jan Genzer 

(552B) SURFACE INITIATED POLYMERIZATION FROM POLY(ETHYLENE) SURFACES 
FOR BIOMEDICAL APPLICATIONS ........................................................................................................... 471 

Kelsi M. S. Rehmann, Jessica D. Schiffman, John Klier 

(552C) POLYMER BRUSH PHOTOLITHOGRAPHY .................................................................................. 472 
Christian W. Pester 

(552D) COMPUTATIONAL SIMULATION OF DIFFERENT TOPOGRAPHY SUBSTRATES 
EFFECTS ON CRITICAL DIMENSION AND LINE SPACE VARIATION IN BLOCK 
COPOLYMER DIRECTED SELF-ASSEMBLY ............................................................................................ 473 

Yufeng Qiu, Yong Lak Joo 

(552E) SELF-ASSEMBLY OF BOTTLEBRUSH AMPHIPHILIC POLYMERS NEAR/ON 
SURFACES: COARSE-GRAINED MOLECULAR DYNAMICS SIMULATION STUDY ......................... 474 

Michiel G Wessels, Christopher Johnson, Arthi Jayaraman 

(552F) INTERFACIAL DYNAMICS OF CONFINED MICROGEL LIQUIDS ON SOFT 
SURFACES ...................................................................................................................................................... 475 

Kehua Lin, Y. Elaine Zhu 

(552H) DENSITY MEASUREMENTS OF THIN FILMS OF POLYMERS WITH MAGNETIC 
LEVITATION .................................................................................................................................................. 476 

Samuel E. Root, George M. Whitesides, Rui Gao 

(552I) CRYSTALLIZATION AND THICKNESS DEPENDENCE ON FICTIVE AND GLASS 
TRANSITION TEMPERATURE IN THIN POLY(D,L-LACTIC) COPOLYMER FILMS .......................... 477 

Ufuoma Ikoba, Nathan Gallant, Ryan Toomey 

(553A) KEY SIGNATURES OF THE LINEAR RELAXATION BEHAVIOR OF GLASS 
FORMING POLYMERS AND SMALL MOLECULES................................................................................. 478 

James M. Caruthers, Grigori Medvedev 



(553B) HETEROGENEOUS ROUSE MODEL PREDICTIONS FOR LINEAR VISCOELASTIC 
RESPONSE FUNCTIONS IN THE TIME-TEMPERATURE-SUPERPOSITION BREAKDOWN 
REGIME ........................................................................................................................................................... 479 

David S. Simmons 

(553C) MECHANICAL SPECTRAL HOLE BURNING IN GLASSY POLYMERS .................................... 480 
Satish Mangalara, Gregory B. McKenna 

(553D) COMPOSITES OF ELECTROSPUN FIBERS AND SHEAR THICKENING FLUIDS 
FOR LIQUID BODY ARMOR ........................................................................................................................ 482 

Junli Hao, Gregory C. Rutledge 

(553E) MULTILAYER COEXTRUDED POLYOLEFIN FILMS IMPROVE PROCESSABILITY 
AND REDUCE FLAMMABILITY ................................................................................................................. 484 

Alex M. Jordan, Ehsan Behzadfar, Kyungtae Kim, Bongjoon Lee, Olivier Lhost, Frank S. 
Bates, Christopher W. Macosko 

(553F) MEDIUM AMPLITUDE PARALLEL SUPERPOSITION (MAPS) RHEOLOGY ............................ 485 
James Swan, Kyle Lennon, Gareth H. McKinley 

(553G) MODELING METHODOLOGY FOR THE DESIGN AND SCALE UP OF A 
MICROCAPILLARY CAST FILM DIE ......................................................................................................... 486 

Laura J. Dietsche, Daniel Ramirez, Kurt Koppi, Jie Feng, Jeff Wenzel, Scott Kaleyta, 
Hyunwoo Kim 

(553I) SLIP-LINK STUDY OF PARTIALLY CRYSTALLIZED INDUSTRIAL-GRADE 
LLDPES ........................................................................................................................................................... 487 

Marat Andreev, David A. Nicholson, Gregory C. Rutledge, Anthony P. Kotula, Jonathan D. 
Moore, Jaap Den Doelder 

(555A) DOWNSTREAM PROCESS WITH COUNTERCURRENT CHROMATOGRAPHY TO 
RECOVER BIOPRODUCTS FROM SUSTAINABLE FEEDSTOCKS ........................................................ 488 

Hoon Choi, Patrick Saboe, Brenna Black, Dong Xueming, Stefan Haugen, Eric M. Karp 

(555B) SEPARATION OF LIGNOCELLULOSIC SUGARS FROM PYROLYTIC BIO-OIL 
USING SIMULATED MOVING BED............................................................................................................ 489 

Arpa Ghosh, John P. Stanford, Ryan G. Smith, Robert C. Brown 

(555C) BLACK LIQUOR GASIFICATION CHEMICAL RECOVERY AND COMBINED 
CYCLE POWER AT PULP AND PAPER MILLS BIOREFINERY .............................................................. 490 

Tapas K. Das 

(555D) FROM BIOMASS TO POWER USING INTEGRATED COMPACT PYROLYSIS, 
COMBUSTOR, AND STIRLING ENGINE .................................................................................................... 491 

Sampath Gunukula, Dat T. Tran 

(555E) TECHNO-ECONOMIC ANALYSIS AND LIFE-CYCLE ASSESSMENT OF 
EMERGING TECHNOLOGIES FOR BIOPROCESSING SEPARATIONS ................................................. 492 

Lauren Valentino, Jennifer B. Dunn, Eric Tan, Charles J. Freeman, William L. Kubic Jr., 
Alex Rosenthal 

(572B) HIGH BIOLOGICAL DRUG-LOADED CALCIUM PHOSPHATE NANOCARRIERS 
PRODUCED BY FLAME SPRAY PYROLYSIS ........................................................................................... 493 

Vasiliki Tsikourkitoudi, Jens Karlsson, Padryk Merkl, Edmund Loh, Birgitta Henriques-
Normark, Georgios A. Sotiriou 



(572C) EFFICIENT INTRACELLULAR DELIVERY OF CRISPR PAYLOADS MEDIATED BY 
A POLYMERIC VEHICLE DISCOVERED THROUGH COMBINATORIAL DESIGN AND 
HIGH-THROUGHPUT EXPERIMENTATION ............................................................................................. 494 

Ramya Kumar, Ngoc Le, Zhe Tan, Theresa M. Reineke 

(572D) DELIVERY OF CRISPR/CAS9 GENE-EDITING SYSTEMS BY CELL-PENETRATING 
MAGNETITE VEHICLES: SYNTHESIS, CHARACTERIZATION AND IN VITRO TESTING ............... 495 

Tatiana C. Beltran, Javier F Cifuentes, Claudia Castellanos, Paola Ruiz, Laura D. Ellis, 
David Arango, Carolina Muñoz Camargo, Luis H. Reyes, Juan C Cruz 

(572E) PROTEIN NANOPARTICLES FOR EFFECTIVE GENE DELIVERY ............................................ 499 
Laura Saunders, Joerg Lahann 

(572F) DEVELOPMENT AND TOXICITY ANALYSIS OF CARBON NANOPARTICLE 
PLATFORMS FOR GENE DELIVERY INTO PLANTS ............................................................................... 501 

Gozde Sultan Demirer, Huan Zhang, Eduardo González Grandío, Darwin Yang, Markita 
Landry 

(572G) PHOTO-CROSSLINKED NANOGEL VIA NANOREACTOR FOR THERAPEUTIC 
PROTEINS DELIVERY .................................................................................................................................. 502 

Jeehye Kim, Yong-Chan Kwon 

(0) SPONSORED TECHNOLOGY WORKSHOP - INSTRUMENTATION FOR ENERGY 
DEVICE RESEARCH; FROM MATERIAL STUDIES TO CELLS TO FULL STACKS UP TO 
1000V - GAMRY INSTRUMENTS ................................................................................................................ 503 

Jerome Babauta, Andrew McCaskill, Jacob Ketter 

(605B) CRITICAL ISSUES OF WASTE PLASTIC MANAGEMENT IN DEVELOPING 
REGIONS ......................................................................................................................................................... 504 

Jeffrey Seay 

(605C) LEGAL DRIVERS FOR WASTE PLASTIC LAW AND REGULATION ........................................ 505 
Mary Ellen Ternes 

(605D) PUBLIC HEALTH PERSPECTIVES ASSOCIATED WITH WASTE PLASTICS .......................... 506 
Lisa McCormick, Maryam Karimi, Rouzbeh Nazari, Robert Peters 

(161A) COLLOIDAL HYDRODYNAMICS OF PARTICLES FROM BIOLOGICAL CELLS TO 
GRANULAR DISPERSIONS: A STUDY SPANNING TWO FIELDS ......................................................... 507 

Abhinendra Singh 

(161B) NANOEMULSIONS CONCENTRATED BY EVAPORATION AS TEMPLATE FOR 
POROUS HYDROGELS SYNTHESIS ........................................................................................................... 509 

Zahra Abbasian Chaleshtari, Hamed Salimi-Kenari, Reza Foudazi 

(161C) THE EFFECT OF SONICATION ON THE SELF-ASSEMBLY OF CELLULOSE 
NANOCRYSTALS (CNC) IN SUSPENSIONS AND DRIED FILMS .......................................................... 510 

Mohsen Esmaeili, Nader Taheri-Qazvini, Monirosadat Sadati 

(161D) POLYMER DISPERSITY AFFECTS CONFORMATION OF BRUSHES GRAFTED ON 
NANOPARTICLES ......................................................................................................................................... 511 

Tzu-Han Li, Vivek Yadav, Jacinta C. Conrad, Megan L. Robertson 

(161E) ENGINEERING HYBRID COLLOIDAL BIOINKS BASED ON CHARGE-DRIVEN 
SELF-ASSEMBLY BETWEEN SPHERICAL AND 2D NANOPARTICLES .............................................. 512 

Gelareh Rezvan, Mohsen Esmaeili, Monirosadat Sadati, Nader Taheri-Qazvini 



(161F) REMOVAL OF METAL OXIDE NANOPARTICLE USING A NOVEL PNIPAAM 
POLYMERIC FLOCCULANT ........................................................................................................................ 513 

Rishabh Shah, Thomas D. Dziubla, J. Zach Hilt 

(161BB) DYNAMICALLY VARYING COUPLING BETWEEN OPERATING PARAMETERS 
DETERMINES REGIME-SPECIFIC CONE/JET FEATURES IN POLYMER 
ELECTROSPINNING ..................................................................................................................................... 514 

Nikhita Joy, Anuraj R, Amartya Viravalli, Harish N. Dixit, Satyavrata Samavedi 

(161H) SYNTHESIS, PROCESSING, CHARACTERISATION AND DEGRADATION OF 
POLYMERS: THE STATE OF THE ART ...................................................................................................... 515 

Nikhil Prakash, Rajni Bala Talwar 

(161I) MICROCAPSULE-BASED SELF-HEALING IN HIGH IMPACT POLYSTYRENE 
COMPOSITES FOR ADDITIVE MANUFACTURING ................................................................................. 516 

Vinita Shinde, Shreyas Shelke, Asha-Dee Celestine, Bryan Beckingham 

(161J) PRODUCING AND MODELING LDPE/HDPE BLENDS BASED ON THEIR KINETICS............. 517 
Maria Dernbach, Markus Busch 

(161K) 3D PATTERNED ELECTRODES FOR ULTRA-LOW PLATINUM FUEL CELLS ....................... 518 
Yifei Yang, Yossef A. Elabd 

(161L) DESIGN AND OPERATION OF A LOW-COST, OPEN-SOURCE SYRINGE PUMP 
FOR ELECTROSPINNING APPLICATIONS................................................................................................ 519 

Paulo Serodio, Jennifer Weiser 

(161M) HIGH TEMPERATURE THERMOSETS FOR STEREOLITHOGRAPHY VIA 
INTERPENETRATING POLYMER NETWORK .......................................................................................... 521 

Anh Huynh 

(161N) VISCOELASTIC PHASE SEPARATION TO FORM GEL NETWORKS OF 
SEMICRYSTALLINE CONJUGATED POLYMERS .................................................................................... 522 

Jing He, Xiaoqing Kong, Dilhan Kalyon, Stephanie Lee 

(161O) PROCESSING DEPENDENCE AND AGING OF THE COACERVATE-PRECIPITATE 
TRANSITION IN MIXED POLYELECTROLYTES ..................................................................................... 524 

Chelsea E. R. Edwards, Kareem I. Lakkis, Matthew E. Helgeson 

(161P) SYNTHESIS AND IN-SITU FUNCTIONALIZATION OF MICROFILTRATION 
MEMBRANES FROM POLYMERIZED HIGH INTERNAL PHASE EMULSIONS .................................. 525 

Muchu Zhou, Anna Malakian, Ryan Zowada, Reza Foudazi 

(161Q) TRANSPORT BEHAVIOR OF POLYETHER-BASED CATION EXCHANGE 
MEMBRANES TO ACETATE IN CO-PERMEATION WITH METHANOL .............................................. 526 

Jung Min (Luca) Kim, Breanna M. Dobyns, Bryan Beckingham 

(161S) IN SITU CHARACTERIZATION OF THE DYNAMIC EMERGENCE OF 
NANOSTRUCTURE AND TRANSPORT PROPERTIES IN PERFLUORINATED SULFONIC 
ACID IONOMER THIN FILMS ..................................................................................................................... 527 

Adlai Katzenberg, Debdyuti Mukherjee, Peter Dudenas, Yoshi Okamoto, Ahmet Kusoglu, 
Miguel Modestino 

(161T) MODELING THE ELASTIC PROPERTIES OF POLY(ETHYLENE GLYCOL)-BASED 
HYDROGELS .................................................................................................................................................. 528 

Faiz Mandani, Colton Lagerman, Stevin H. Gehrke 



(161U) APPLICATION OF LOW-FIELD NUCLEAR MAGNETIC RESONANCE (LF-NMR) 
FOR THE MESH STRUCTURE CHARACTERIZATION OF POLY(ETHYLENE GLYCOL) 
DERIVATIVE HYDROGELS ......................................................................................................................... 529 

Alan Allgeier, Stevin H. Gehrke, Faiz Mandani, Murilo Toledo Suekuni, Josephine Hriscu, 
Brandon Kinn, Joseph M. Scalet 

(161V) TEMPLATING HYDROGELS USING FRACTAL FLOW PROCESSING ..................................... 531 
Alexandra V. Bayles, Martin Hofmann, Fabian Hauf, Theo A. Tervoort, Jan Vermant 

(161W) IDENTIFICATION OF CRITICAL PERFORMANCE PROPERTIES FOR BARRIER 
MATERIALS IN HOT SAUCE PACKAGING FOR MEALS, READY-TO-EAT (MRE) 
RATIONS ......................................................................................................................................................... 532 

Kerry Candlen 

(161X) THE FLOW OF ENTANGLED POLYMERS UNDER HIGH-STRESS SHEAR IN 
CAPILLARY EXTRUSION ............................................................................................................................ 533 

Zipeng Xu, Shiwang Cheng 

(161Y) MODEL OF NONISOTHERMAL BLOWN FILM EXTRUSION USING THE 
PERTURBATION EXPANSION TECHNIQUE ............................................................................................ 534 

Matthew R. Dobbins, J. Carl Pirkle Jr., Marat Andreev, David A. Nicholson, Gregory C. 
Rutledge, Richard Braatz 

(161AA) APPLICATIONS OF ADVANCED POLYMERS IN NEXT-GENERATION LITHIUM 
BATTERIES .................................................................................................................................................... 536 

Jiadeng Zhu, Pengfei Cao 

(161AB) IMPROVED DOPING EFFICIENCY FOR ORGANIC SEMICONDUCTORS VIA 
ANION EXCHANGE ...................................................................................................................................... 537 

Margaret Riley, Goktug Gonel, Tucker Murrey, Abegail Diaz, Nichole Yacoub, Adam J. 
Moulé 

(161AC) HIGH TEMPERATURE LITHIUM ION CAPACITORS FABRICATED WITH 
PEGLYATED POLYSILSESQUIOXANE IONOGEL POLYMER ELECTROLYTES ................................ 538 

Albert Lee, Jin Hong Lee, Seung Sang Hwang, Chong Min Koo 

(161AD) SYNTHETICALLY TUNABLE PLA-PEG ANALOGUES FOR FABRICATING 
DRUG-LOADED NANOPARTICLES ........................................................................................................... 539 

Andrew Singh, Lukas Sadowski, Ramya Krishnan, Daniel Luo, Michael Majcher, Ivan 
Urosev, Meghan Rothenbroker, Yonghong Wan, Todd R. Hoare 

(161AE) BROAD-SPECTRUM ANTIMICROBIAL POLYMERS TO PREVENT THE SPREAD 
OF INFECTIOUS PATHOGENS .................................................................................................................... 541 

Bharadwaja Srimat Tirumala Peddinti, Frank Scholle, Reza Ghiladi, Richard Spontak 

(161AF) HIGHLY SUSTAINED RELEASE OF BACTERICIDES FROM 
POLYELECTROLYTE/MULTIVALENT ION COACERVATES ................................................................ 544 

Sabrina S. Alam, Youngwoo Seo, Yakov Lapitsky 

(161AG) SUSTAINABLE AND DEGRADABLE EPOXY RESINS CONTAINING 
MULTIFUNCTIONAL BIOBASED COMPONENTS ................................................................................... 545 

Minjie Shen, Guozhen Yang, Rawan Almallahi, Zeshan Rizvi, Eluid Gonzalez-Martinez, 
Megan L. Robertson 

(161AH) COMFORT PROPERTIES OF POLYURETHANE FOAMS INCLUDING 
CROSSLINKING AGENTS ............................................................................................................................ 546 

Hyeon Jun Choi, Jung Hyeun Kim 



(161AI) COMPOSITE FOAMS WITH SA FILLERS TO INCREASE SOUND ABSORPTION 
EFFICIENCY ................................................................................................................................................... 547 

Seung Hwan Baek, Jung Hyeun Kim 

(161AJ) HIGH PERFORMANCE ATTAPULGITE/MXENES REINFORCED PS FOAM 
THROUGH SUPERCRITICAL CO2 FOAMING ........................................................................................... 548 

Lingfeng Jian, Yidong Liu, Yong Min 

(161AK) ROBUST AMPHIPHILIC ELASTOMER COATINGS WITH DUAL-HEALING 
MECHANISM BASED ON UREA AND AROMATIC DISULFIDE BONDS ............................................. 549 

Ronak Ansaripour, Aswin Prathap Pitchiya, Sitaraman Krishnan, Philip Yuya 

(161AL) ADVANCED DEVELOPMENT OF ELASTIC POLYPROPYLENE AEROGELS FOR 
THERMAL INSULATION .............................................................................................................................. 550 

Phung K. Le, Thien H. Nguyen, Bong T. Pham, Cuong M. Ha, Nga H. N. Do, Hai M. Duong 

(161AM) EFFECTS OF IMPREGNATION CONDITIONS ON CATALYST DISTRIBUTION IN 
METALLOCENE CATALYZED OLEFIN POLYMERIZATION ................................................................. 551 

Dennis Tran, Philip Piccoli, Richard Ash, Kyu Yong Choi 

(161AN) CHAIN EXTENSION OF CARBOXYLIC ACID CAPPED POLYESTERS VIA 
METHYLENE MALONATE CHEMISTRY .................................................................................................. 552 

Kelsi M. S. Rehmann, Jessica D. Schiffman, John Klier 

(161AO) EXPLORING THE SYNTHESIS-STRUCTURE-PROPERTY OF DYE 
INCORPORATED LIQUID CRYSTALLINE POLYMERS WITHIN UNIQUE POLYMERIC 
TEMPLATES ................................................................................................................................................... 553 

Samiksha Vaidya, Meenakshi Sharma, Christian Brückner, Rajeswari Kasi 

(161AQ) COMPUTATIONAL REVERSE-ENGINEERING ANALYSIS FOR SCATTERING 
EXPERIMENTS (CREASE) ON AMPHIPHILIC BLOCK POLYMER SOLUTIONS ................................. 554 

Michiel G Wessels, Daniel J. Beltran-Villegas, Arthi Jayaraman 

(161AR) A HYDROGEN-BONDED, SUPER-STRONG TWO-DIMENSIONAL POLYMER .................... 555 
Yuwen Zeng, Pavlo Gordiichuk, Michael Strano 

(161AS) A COMBINED QUANTUM AND CLASSICAL ATOMISTIC MODELING 
APPROACH TO STUDY THE AGING OF AP-HTPB SOLID PROPELLANTS ......................................... 556 

Garrett Tow, Jorge Galvez-Vallejo, Edward Maginn, Mark S. Gordon 

(161AT) TETRA-FUNCTIONAL FURAN-BASED EPOXY-AMINE THERMOSETTING 
SYSTEMS WITH SUPERIOR CHARACTERISTICS ................................................................................... 557 

Xi Chu, John La Scala, Giuseppe Palmese 

(161AV) HETEROGENEOUS NUCLEATION MECHANISMS IN POLYOLEFINS: 
EXPERIMENTS LINKED WITH MOLECULAR SIMULATIONS .............................................................. 558 

Nathan Volchko, Gregory C. Rutledge, Richard Braatz 

(161AW) DESIGNING DONOR-ACCEPTOR CONJUGATED MACROCYCLES WITH 
POLYRADICAL CHARACTER AND GLOBAL (ANTI)AROMATICITY ................................................. 560 

Md Abdus Sabuj, Md Masrul Huda, Neeraj Rai 

(161AX) FABRICATION OF ORGANIC SEMICONDUCTING POLYMER NANOWIRES BY 
DOPING-INDUCED SOLUBILITY METHOD ............................................................................................. 561 

Zaira I. Bedolla-Valdez, Goktug Gonel, Ian Jacobs, Tucker Murrey, Alice Fergerson, Zekun 
Chen, Jiawei Guo, Jorinna Huang, Ziqra Raza, Alejandra N. Ayala-Oviedo, Alexia A. 
Portillo, Daniel Tiffany-Appleton, Karina Masalkovaite, Adam J. Moulé 



(161BA) PH- AND SALT-DEPENDENT PHASE COMPOSITION MEASUREMENTS OF 
TWO-PHASE MIXTURES OF OPPOSITELY CHARGED POLYELECTROLYTES USING C-
NMR ................................................................................................................................................................. 562 

Ying Liu, Ronald G. Larson 

(162A) TOPICAL APPLICATION OF CHOLINE-BASED IONIC LIQUID (CAGE) TO THE 
TREATMENT OF ORAL INFECTIOUS DISEASE ...................................................................................... 563 

Mayuka Nakajima, Eden E L Tanner, Nao Nakajima, Samir Mitragotri 

(162B) BIO-INSPIRED PSEUDO SAMS COATING TO INCREASE THE 
HEMOCOMPATIBILITY OF A MICROFLUIDIC PHOTOREACTOR FOR THE TREATMENT 
OF NEONATAL JAUNDICE .......................................................................................................................... 564 

Ryan A. Faase, Will Prusinski, Kate F. Schilke, Adam Z. Higgins, Joe E. Baio 

(162C) SIMVASTATIN RELEASE FROM ALGINATE BILAYER MEMBRANES FOR 
WOUND ........................................................................................................................................................... 565 

Rubens Teles Monteiro, Rodrigo S. Vieira 

(162D) MODIFICATION OF METAL SURFACES WITH DUAL-FUNCTIONAL, 
SUPERHYDROPHOBIC COATING FOR BACTERIAL ANTIADHESION AND 
ANTIMICROBIAL .......................................................................................................................................... 566 

Shuhao Liu, Mustafa Akbulut 

(162E) INCORPORATION OF BIO-INSPIRED POLYMERIC COATINGS FOR SCHWANN 
CELL AND MESENCHYMAL STEM CELL DEVELOPMENT IN NEURAL TISSUE 
ENGINEERING. .............................................................................................................................................. 567 

Jesse Roberts, Shannon Servoss, Jorge Almodovar, Luis Carlos Pinzon-Herrera, Harris 
Blankenship, Kaitlyn M. Brinza 

(162F) MECHANOTRANSDUCTION OF HEPATOCYTES DRIVES HEPATOCYTES-
STELLATE CELL COMMUNICATION DURING LIVER FIBROSIS DEVELOPMENT .......................... 568 

Youra Moeun, Srivatsan Kidambi 

(162G) STARCH DERIVATIVES HAVING ANIONIC GROUPS AS VISCOSITY MODIFYING 
AGENTS FOR CEMENT PASTES ................................................................................................................. 569 

Andrea González-Córdoba, Paulo César Narváez Rincón, Jairo E. Perilla, Romel Morales 

(162H) THERMAL TUNING OF AQUEOUS PEPTIDE CONFORMATIONS FOR TAILORED 
BINDING ENERGETICS AND 2D SURFACE ASSEMBLY ....................................................................... 573 

Tyler D. Jorgenson, Madelyn Milligan, Deniz Yucesoy, Mehmet Sarikaya, Rene Overney 

(162I) EFFECT OF ELECTRODE SURFACE COATING WITH A BIODEGRADABLE 
COPOLYMER ON BIOFUEL CELL PERFORMANCE. ............................................................................... 574 

Eswar Arunkumar Kalaga, Navanietha Krishnaraj Rathinam, Sushma Priyanka Karanam, 
Rajesh K. Sani, Timothy M. Brenza 

(162J) FORMULATION AND CHARACTERIZATION OF GELATIN-BASED HYDROGELS 
FOR ENCAPSULATION OF KLUYVEROMYCES LACTIS: APPLICATIONS IN PACKED-
BED REACTORS AND PROBIOTICS DELIVERY ...................................................................................... 575 

Jorge Luis Patarroyo Argüello, Juan C Cruz, Luis H. Reyes 

(162L) HEMOSTATIC ANTIBACTERIAL ADHESIVE HYDROGEL FOR SUTURELESS 
TISSUE SEALING .......................................................................................................................................... 579 

Reihaneh Haghniaz, Hossein Montazerian, Hanjun Kim, Atiya Rabbani, Maryam Tavafoghi, 
Avijit Baidya, Samad Ahadian, Mehmet Dokmeci, Nureddin Ashammakhi, Nasim Annabi, 
Amir Sheikhi, Ali Khademhosseini 



(162M) MULTIFUNCTIONAL POLY(VINYL ALCOHOL) NANOCOMPOSITE HYDROGEL 
BEADS FOR TRANSARTERIAL CHEMOEMBOLIZATION ..................................................................... 581 

Xinyi Li, Dawn Bannerman, Ali Khan, Wankei Wan 

(162N) COMPLEMENTARY TECHNIQUES OF MEASURING DEGRADATION AND 
DIFFUSION IN HYDROGELS FOR CONTROLLED DRUG DELIVERY .................................................. 582 

Paige N. Rockwell, Erin L. Jablonski, Brandon M. Vogel, James E. Maneval, Nolan J. 
Morrison 

(162O) INJECTABLE DRUG ELUTING NANODROPLET (DEN) HYDROGELS FOR 
CONTROLLED DELIVERY........................................................................................................................... 583 

Michael Kratochvil, Riley Suhar, Sarah C. Heilshorn 

(162P) COVALENT IMMOBILIZATION OF CHYMOTRYPSIN WITHIN ZWITTERIONIC 
POLY(CARBOXYBETAINE) MICROSCALE HYDROGELS ..................................................................... 584 

Amir Erfani, Clint Aichele, Joshua Ramsey 

(162Q) CONSTRUCTION OF ARTIFICIAL BIOLOGICAL NUCLEUS SYSTEM VIA THE 
VOLUME PHASE TRANSITION OF THERMAL-RESPONSIVE HYDROGELS ...................................... 585 

Chen Wang, Yuan Lu 

(162R) SONICATION-FREE FABRICATION AND CHARACTERIZATION OF HYDROGEL-
EMBEDDED PLGA MICROSPHERES FOR EXTRACELLULAR VESICLE DELIVERY TO 
THE INTERVERTEBRAL DISC .................................................................................................................... 586 

Keti Vaso, Tyler Distefano, James Iatridis, Jennifer Weiser 

(162S) BIOINSPIRED HYDROGELS FOR DEVELOPMENT OF IMPLANTABLE ENERGY 
STORAGE DEVICES ...................................................................................................................................... 590 

Vaishali Krishnadoss, Baishali Kanjilal, Alexander Hesketh, Caleb Miller, Akshar Patel, 
Phillip Konrad, Amos Mugweru, Iman Noshadi 

(162T) TUNING SUPRAMOLECULAR HYDROGEL RHEOLOGY WITHOUT 
COMPROMISING INJECTABILITY ............................................................................................................. 591 

Hector Lopez Hernandez, Eric A. Appel 

(162U) A MUSSEL INSPIRED CATECHOL POLYMER: IS IT STICKY? ................................................. 592 
Julia Appenroth, Laura L. E. Mears, Markus Valtiner 

(162V) MULTI-INTERPENETRATING POLYMER NETWORKS (MIPNS) AS 3D IN VITRO 
MODELS TO EVALUATE THE EFFECTS OF HYALURONIC ACID DEGRADATION ON 
HUMAN MICROGLIA ACTIVATION .......................................................................................................... 593 

Alyssa Jolliffe, Margherita Contestabili, Tyler Cagle, Andrea Jimenez-Vergara, Dany Munoz-
Pinto 

(162W) ENGINEERING OF COLLAGEN/HEPARIN MICROCARRIER COATINGS FOR 
HUMAN MESENCHYMAL STROMAL CELL MANUFACTURING ........................................................ 594 

Hemanta Timsina, Jorge Almodovar 

(162X) UNDERSTANDING THE IMPACT OF SEQUENCE LENGTH, COMPOSITION, AND 
DISPERSITY ON THE MELTING TRANSITIONS AND GELATION OF COLLAGEN-LIKE-
PEPTIDES (CLPS) ........................................................................................................................................... 595 

Phillip Taylor, April M. Kloxin, Arthi Jayaraman 

(162Y) RHEOLOGICAL CHARACTERIZATION AND MODELING OF NANOCELLULOSE 
MATERIALS FOR QUALITY CONTROL .................................................................................................... 596 

Jianshan Liao, Kim Anh Pham, Victor Breedveld 



(162Z) CHARACTERIZATION OF LL37 BINDING TO COLLAGEN THROUGH COLLAGEN-
BINDING DOMAINS (CBDS) ........................................................................................................................ 597 

Ziqi Wei, Marsha W. Rolle, Terri A. Camesano 

(162AA) THE EFFECT OF HEPARIN/COLLAGEN LAYER-BY-LAYER COATING IN 
IMMUNOMODULATORY FUNCTIONS OF MESENCHYMAL STROMAL/STEM CELLS 
STIMULATED BY IFN-? ............................................................................................................................... 598 

Mahsa Haseli, David Castilla-Casadiego, Jorge Almodovar 

(162AB) INFLUENCE OF DEGREE OF ACETYLATION ON PHYSICAL PROPERTIES OF 
BIOMIMETIC CHITIN FILMS ....................................................................................................................... 599 

Joseph M. Scalet, Stevin H. Gehrke, Prajnaparamita Dhar 

(162AD) EFFECT OF INCORPORATION STRATEGY ON BMP-2 RELEASE FROM 
CHITOSAN NANOPARTICLES AND OSTEOBLASTIC DIFFERENTIATION ........................................ 600 

Dina Gadalla, Aaron S. Goldstein 

(162AE) MECHANICAL AND THERMAL PROPERTIES OF ELECTROSPUNED 
POLYCAPROLACTONE NANOFIBERS FOR REGENERATION OF ACL .............................................. 601 

Nabila Shamim, Chloe Sanders, Francis Saneii, Ariful Bhuiyan 

(162AF) ANNEALING & N2 PLASMA TREATMENT TO MINIMIZE CORROSION OF SIC 
COATED GLASS-CERAMICS ....................................................................................................................... 602 

Chaker Fares, Randy Elhassani, Jessica Partain, Shu-Min Hsu, Valentin Craciun, Fan Ren, 
Josephine F. Esquivel-Upshaw 

(162AH) MULTIMODAL PROBE DEVELOPMENT FOR SPECIFIC MITOCHONDRIA 
IMAGING WITH AGGREGATION-INDUCED EMISSION AND PET ...................................................... 603 

Kaiwu Yu, Yangyang Xu, Hong Zhang, Mei Tian, Qinggang He 

(162AI) POROUS AND ULTRASOFT MEMBRANES FOR BIOMICROREACTORS WITH 
MODULATED STIFFNESS ENABLED BY SOFT DENDRITIC COLLOID NONWOVENS .................... 604 

Austin Williams, Tyler Nelson, Orlin D. Velev 

(162AJ) FROM BIOWASTE ORIGINATED NANO SIO2 TO BIOGENIC GRAPHITE – FROM 
SCRATCH TO HIGH VALUE PRODUCT .................................................................................................... 605 

Sara-Maaria Alatalo, Anna Lähde, Ondrej Haluska, Olli Sippula, Arunas Mesceriakovas, 
Reijo Lappalainen, Tuomo Nissinen, Joakim Riikonen, Vesa-Pekka Lehto 

(162AK) COMPLEX COACERVATION FOR PROTEIN DELIVERY ........................................................ 606 
Rachel Kapelner, Allie Obermeyer 

(162AN) INHIBITORY EFFECTS OF LOW MOLECULAR WEIGHT FUCOIDAN RELEASED 
FROM PLGA MICRO-PARTICLES ENCAPSULATED IN CHITOSAN ON MCF-7 CELL 
LINES ............................................................................................................................................................... 607 

Raquel De Castro, Homa Ghaiedi, Hazim Aljewari, Audie K. Thompson 

(162AO) DIVERSE OXYGEN THERAPEUTIC APPLICATIONS OF SURFACE 
CAMOUFLAGED EXTRACELLULAR ANNELID MEGA-HEMOGLOBIN ............................................. 608 

Chintan Savla, Andre Palmer 

(162AP) FUNCTIONAL MAGNETIC GRAPHENE OXIDE FOR DUAL TARGETED CHEMO-
GENE THERAPY OF BRAIN TUMORS ....................................................................................................... 611 

Yu-Lun Weng, Jyh-Ping Chen 



(162AQ) SIZED-BASED SEPARATION OF NANOPARTICLES USING ELASTO-INERTIAL 
FLOW ............................................................................................................................................................... 612 

Hassan Pouraria, Reza Foudazi 

(162AR) INCORPORATION OF PEPTOID MICROSPHERE AND POLYELECTROLYTE 
MULTILAYERED DEPOSITIONS FOR GUIDED NEURAL STEM CELL 
DIFFERENTIATION. ...................................................................................................................................... 613 

Jesse Roberts, Joshua Corbitt, Shannon Servoss, Harris Blankenship, Jorge Almodovar, Luis 
Carlos Pinzon-Herrera, David Castilla-Casadiego 

(162AS) CONDUCTIVE NANOFIBROUS COMPOSITE SCAFFOLDS BASED ON 
POLYANILINE NANOPARTICLE AND POLYLACTIDE FOR BONE REGENERATION ...................... 614 

Rongtao Liu, Dong Yang, Shiyang Zhang, Tingting Cui, Yidong Liu, Yong Min 

(162AT) MOLECULAR MODIFIERS SUPPRESS STRUVITE FORMATION THROUGH 
UNIQUE MECHANISMS ............................................................................................................................... 615 

Doyoung Kim, Jessica Moore, Nicola Irwin, Jeffrey D. Rimer 

(162AU) STIFFNESS IN A BONE MARROW MIMETIC MICROENVIRONMENT ALTERS 
BREAST CANCER CELL INVASIVENESS AND PROLIFERATION ....................................................... 616 

Logan Northcutt, Alejandra Suarez-Arnedo, Alyssa Questell, Marjan Rafat 

(162AV) PLURONIC BASED COPOLYMERS AS 3D PRINTED BIODEGRADABLE 
THERMOPLASTIC ELASTOMERS FOR PERIPHERAL NERVE REPAIR ............................................... 617 

Yang Hu, Adam Ekenseair 

(162AW) MATERIAL AND STRUCTURAL CHARACTERISTICS OF REVERSIBLY SELF-
ASSEMBLED OXYNTOMODULIN AND AIB2-OXYNTOMODULIN FIBRILS REVEALED 
BY AFM AND CRYO-EM .............................................................................................................................. 618 

Alireza Mohammad Karim, Ana L. Gomes Dos Santos, Kasim Sader, Pablo Castro-
Hartmann, Pu Qian, Mark E. Welland 

(162AX) INSITU 3D PRINTING OF ADHESIVE AND CONDUCTIVE BIOINK ...................................... 619 
Vaishali Krishnadoss, Baishali Kanjilal, Tyler Hannah, Reilly Weber, Nicholas Smith, 
Hannah Doyle, Arameh Masoumi, Iman Noshadi 

(163K) METAL OXIDE AEROGELS DEVELOPMENT FROM METAL SCRAPS FOR HIGH-
VALUE ENGINEERING APPLICATIONS ................................................................................................... 620 

Hai M. Duong, Nhan Phan-Thien, Duyen K. Le, Thenappa S. Sp, Bryan J. Y. Yam, Quoc B. 
Thai, Thao P. Luu, Phuc T. T. Nguyen, Phung K. Le, Nga H. N. Do 

(163L) MODELING AND EXPERIMENTS OF METAL OXIDE GLASSES FOR 
APPLICATIONS AS SENSORS ..................................................................................................................... 621 

Angelo Lucia, Otto Gregory, Lucas Rodriguez, Arthur S. Gow 

(163M) A FACILE PREPARATION METHOD OF PD THIN FILM ON POROUS STAINLESS 
STEEL WITH ENHANCED SMOOTHNESS AND OPTICAL PROPERTY ................................................ 622 

Garam Lee, Renxi Jin, Justin Easa, Austin Booth, Casey O'Brien 

(163N) SALT-TEMPLATED TRANSITION METAL AND METAL OXIDE AEROGELS ........................ 623 
F. John Burpo, Enoch A. Nagelli, Alexa S. Zammit, Felita Zhang, Veronica Lucian, Edward 
M. Tang 

(163O) TUNABLE LUMINESCENCE OF RARE EARTH DOPED NANOPHOSPHORS VIA 
ADAPTIVE ABSORPTION OF TRANSITION METALS ............................................................................ 625 

Pragathi Darapaneni, Orhan Kizilkaya, James A. Dorman 



(163Q) HIGH-THROUGHPUT COMPUTATIONAL DESIGN AND DISCOVERY OF 
CONDUCTIVE MATERIALS IN THE CSD MOF SUBSET ........................................................................ 626 

Federica Zanca, Sanggyu Chong, Bartomeu Monserrat, David Fairen-Jimenez, Peyman Z. 
Moghadam 

(163R) MACHINE LEARNING DRIVEN INSIGHTS INTO DEFECTS OF ZIRCONIUM 
METAL-ORGANIC FRAMEWORKS FOR ENHANCED ETHANE-ETHYLENE SEPARATION ............ 627 

Ying Wu, Haipeng Duan, Hongxia Xi 

(163S) SCALABLE, HIGHLY CONDUCTIVE AND MICRO-PATTERNABLE MXENE FILMS 
FOR ENHANCED ELECTROMAGNETIC INTERFERENCE SHIELDING ............................................... 628 

Jason Lipton, Jason Rohr, Vi Dang, Adam Goad, Kathleen Maleski, Yury Gogotsi, André D. 
Taylor 

(163T) METAL-AMMONIA COMPLEXES: FROM GAS PHASE SOLVATED ELECTRON 
PRECURSORS TO PROPOSED LIQUID-METALS AND METAL-AMINE FRAMEWORK 
MATERIALS ................................................................................................................................................... 630 

Isuru Ariyarathna, Nuno Almeida, Shahriar Khan, Evangelos Miliordos 

(163U) SCALABLE SYNTHESIS OF TI3C2TX MXENE ............................................................................. 631 
Christopher Shuck, Asia Sarycheva, Mark Anayee, Ariana Levitt, Yuanzhe Zhu, Simge Uzun, 
Vitaliy Balitskiy, Veronika Zahorodna, Oleksiy Gogotsi, Yury Gogotsi 

(163A) IN OPERANDO STUDY OF ZINC AND PROTON CO-INTERCALATION IN 
DISORDERED SODIUM VANADATE FOR AQUEOUS ZINC ION BATTERIES .................................... 632 

Saewon Kim, Xiaoqiang Shan, Milinda Abeykoon, Gihan Kwon, Daniel Olds, Xiaowei Teng 

(163B) CUPRITE MICROCRYSTALS SYNTHESIS VIA A SIMPLE CHEMICAL REDUCTION 
ROUTE UNDER MILD CONDITIONS .......................................................................................................... 633 

Estefania Reyes, Yliana Lopez-Castro, Mario Armando Gómez-Hurtado, Gabriela Rodríguez-
García, J. Betzabe González-Campos 

(163C) MICROWAVE-ASSISTED FABRICATION OF AMPHIPHILIC NANOPLATE 
SURFACTANT FOR OFFSHORE OIL SPILL MITIGATION ...................................................................... 634 

Dali Huang, Roshan Sebastian, Zhengdong Cheng 

(163D) NOVEL WAY OF NITROGEN COST REDUCTION IN AMMONIA INDUSTRY ........................ 635 
David Judbarovski 

(163I) MOLTEN SALT SYNTHESIS OF MGO AND NIO EXPOSING POLAR AND HIGH 
INDEX FACETS .............................................................................................................................................. 636 

Mariano D. Susman, Hien N. Pham, Xiaohui Zhao, David West, Sivadinarayana Chinta, 
Praveen Bollini, Abhaya Datye, Jeffrey D. Rimer 

(163J) IRREVERSIBLE INHIBITION OF BARITE MINERALIZATION: A UNIQUE 
MECHANISM FOR TREATING SCALE FORMATION .............................................................................. 637 

Ricardo D. Sosa, Xi Geng, Michael A. Reynolds, Jacinta C. Conrad, Jeffrey D. Rimer 

(164A) CONTROLLING COLLOIDAL CRYSTAL GROWTH USING SURFACE RELIEF 
PATTERNS ...................................................................................................................................................... 638 

Alma M. Vela Ramirez, Angelica Lopez, Russell Mahmood, Andrew C. Hillier 

(164B) IMPACT OF CONFINEMENT ON DIRECTED SELF-ASSEMBLY OF SUB 10 NM 
PARTICLES INTO TEXTURED SUBSTRATES .......................................................................................... 639 

Zhen Luo, Shafigh Mehraeen 



(164E) MIXED SOLVENTS FOR RAPID PHOTO-THERMAL PATTERNING OF 
CONJUGATED POLYMERS ......................................................................................................................... 640 

Meghna Jha, Tucker Murrey, Tanner Henkhaus, Adam J. Moulé 

(164F) MG3N2 DOPED LI7P3S11 SOLID ELECTROLYTES WITH IMPROVED 
INTERFACIAL COMPATIBILITY IN ALL SOLID-STATE LI-S BATTERY ............................................ 641 

Zhao Wang, Wissam Fawaz, K. Y. Simon Ng 

(164G) CHEMICAL COMPOSITION, STRUCTURE MORPHOLOGY, CONTAMINANT 
CLEANING AND LASER-INDUCED–DAMAGE THRESHOLD IN COARSE FUSED-SILICA 
GRATINGS ...................................................................................................................................................... 642 

Nan Liu, Alexander Shestopalov, Brittany Hoffman, Alexei Kozlov, Stavros Demos 

(164H) DIELECTRIC CONDUCTION IN THE POST-BREAKDOWN REGION PREDICTED 
USING A CHARGE TRANSPORT MODEL ................................................................................................. 647 

Yueming Xu, Joel L. Plawsky, Toh-Ming Lu 

(164I) FIRST-PRINCIPLES MECHANISM STUDY ON DISTINCT OPTOELECTRONIC 
PROPERTIES OF CL-DOPED 2D HYBRID TIN IODIDE PEROVSKITE .................................................. 648 

Sung Jun Hong, Hoje Chun, Kyung-Ah Min, Byungchan Han 

(164J) SOLUTION SYNTHESIS OF REGULAR-SHAPED SNS/SNS2 VAN DER WAALS 
HETEROSTRUCTURES ................................................................................................................................. 649 

Ruiquan Yang, Charles Hages 

(164K) AIR-BRIDGE ARCHITECTURE FOR RECORD-HIGH EFFICIENCY IN0.53GA0.47AS 
THERMOPHOTOVOLTAIC CELLS ............................................................................................................. 650 

Tobias Burger, Dejiu Fan, Sean McSherry, Byungjun Lee, Stephen Forrest, Andrej Lenert 

(164L) ANNEALING EFFECTS ON THE BAND ALIGNMENT OF ALD SIO2 ON (INXGA1-
X)2O3 FOR X = 0.25 - 0.74 ............................................................................................................................. 651 

Chaker Fares, David J. Smith, Molly R. McCartney, Max Kneiß, Holger Von Wenckstern, 
Marius Grundmann, Marko Tadjer, Fan Ren, Stephen J Pearton 

(165A) ELECTROSPUN CARBON/IRON COMPOSITE NANOFIBERS AND THEIR 
UTILIZATION AS NANOADSORBENTS FOR ENHANCED CR(VI) REMOVAL FROM 
WATER ............................................................................................................................................................ 652 

Yang Lu, Zhongqi Liu, Seungwoon Paul You, Lauren McLoughlin, Bailey Bridgers, Seth 
Hayes, Xifan Wang, Ruigang Wang, Evan K. Wujcik 

(165C) DIGITAL ROCK PHYSICS FOR PREDICTING FLOW AND PETROPHYSICAL 
PROPERTIES OF UNCONVENTIONAL RESERVOIRS ............................................................................. 653 

Shannon Eichmann, Mita Sengupta 

(165D) WASTE HEAT TRANSITION TO ELECTRICITY WITH POLYMER/CNT 
COMPOSITES ................................................................................................................................................. 654 

Yuxiang Zhu, Weiheng Xu, Dharneedar Ravichandran, Sayli Jambhulkar, Kenan Song 

(165E) CURE BEHAVIOR OF A FURAN-BASED EPOXY-AMINE THERMOSETTING 
SYSTEM FOR LIQUID MOLDING APPLICATIONS .................................................................................. 655 

Xi Chu, John La Scala, Giuseppe Palmese 

(165F) CHARACTERIZATION OF SILICA-COATED FE3O4 PREPARED UNDER VARIOUS 
CONDITIONS USING ELECTROOXIDATION METHOD AND IMMOBILIZATION OF 
THERMORESPONSIVE POLYMER ............................................................................................................. 656 

Hitoshi Tomonaga, Kodai Hayashi, Junichi Ida, Tatsushi Matsuyama 



(165G) STUDY OF HYDROGEN ADSORPTION BEHAVIOR IN TI DOPED B40 FULLERENE ............ 657 
Harshavardhan Thodupunoori, Akshay Gaikwad, Paramita Haldar 

(165H) SIMULATING THE FATE OF CARBON PRECURSORS IN MESOPOROUS SILICA 
MATERIAL USING REACTIVE MOLECULAR DYNAMICS .................................................................... 658 

Nabankur Dasgupta, Qian Mao, Adri C. T Van Duin 

(165I) TOXICITY OF MAGNETIC NANOCOMPOSITES USING ZEBRAFISH AS A 
BIOLOGICAL MODEL .................................................................................................................................. 659 

Amaimen Guillén, Miranda Bejarano, Mabel Juliana Noguera, Veronica Akle, Johann F. 
Osma 

(165J) INFLUENCE OF SURFACE MODIFICATION ON THE MICRO- AND NANO-SCALE 
DYNAMICS OF A CELLULOSE NANOCRYSTAL NANOCOMPOSITE.................................................. 661 

Bianca Mitchell, Roneisha Haney, Lutz Wiegart, Hilmar Koerner, Subramanian 
Ramakrishnan 

(165K) AEROGEL AS AN EMERGING PLATFORM FOR ENGINEERING LOW-
DIMENSIONAL NANOMATERIALS ........................................................................................................... 662 

Wei Han, Zhang Liu, Ventura Castillo Ramos, Zhuoying Jia, Joseph Kai Cho Kwan, King Lun 
Yeung 

(165L) ADDITIVE MANUFACTURING OF POLYMER/NANOPARTICLE COMPOSITES .................... 663 
Sayli Jambhulkar, Weiheng Xu, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(165M) MECHANOCHEMICAL SYNTHESIS OF LARGE AREA MG-AL LDH 
MACROSHEETS ............................................................................................................................................. 664 

Zhang Liu, Wei Han, Ventura Castillo Ramos, Zhuoying Jia, King Lun Yeung 

(165N) MULTI-LAYERED COMPOSITE FIBERS ....................................................................................... 665 
Weiheng Xu, Sayli Jambhulkar, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(165O) CRYSTAL SIZE PREDICTION OF SEED-MEDIATED CRYSTAL GROWTH 
THROUGH METROPOLIS MONTE CARLO ............................................................................................... 666 

Andrew R. Garcia, Kirk J. Ziegler, Sergey Vasenkov 

(165P) FORCED ASSEMBLY OF MULTILAYERED FILMS USING POLYMER GELS ......................... 667 
Dharneedar Ravichandran, Yuxiang Zhu, Weiheng Xu, Sayli Jambhulkar, Kenan Song 

(165Q) 2D MXENE AND THEIR COMPOSITES: SYNTHESIS AND RHEOLOGICAL 
PROPERTIES .................................................................................................................................................. 668 

Darnell Houck 

(165R) PREPARATION AND EVALUATION OF CELLULOSE NANOFIBER REINFORCED 
THERMORESPONSIVE HYDROGEL .......................................................................................................... 669 

Shibata Yuichi, Junichi Ida, Tatsushi Matsuyama 

(165S) STRUCTURE AND WEAR RATE OF EPOXY CLAY NANOCOMPOSITES ................................ 670 
Suresh Ahuja 

(565A) 3D PRINTED POLYMER/NANOPARTICLE LAYERED STRUCTURES ..................................... 671 
Sayli Jambhulkar, Weiheng Xu, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(565B) ELECTRON TUNNELING AND MECHANICAL COMPRESSION OF ALIGNED 3D 
PRINTED STRUCTURES OF GRAPHENE AND MOS2/BN GEL .............................................................. 672 

Vikas Berry, Philippe Poulin, Deisy Cristina Carvalho Fernandes 



(565C) XPCS STUDIES OF A CELLULOSE NANOCRYSTAL THERMOSET INK DURING 
EXTRUSION PRINTING ................................................................................................................................ 673 

Roneisha Haney, Bianca Mitchell, Lutz Wiegart, Hilmar Koerner, Subramanian 
Ramakrishnan 

(565D) 2D-STATIONARY COMPUTATIONAL PRINTING OF CEMENT-BASED PASTES. ................. 674 
Abdul Salam Mohammad, Joseph J. Biernacki 

(565E) LIQUID METAL MICROPARTICLE-BASED POLYMER NANOCOMPOSITES AND 
THEIR 3D PRINTING ..................................................................................................................................... 675 

Sepehr Nesaei, Ruchira Tandel, Arda Gozen 

(565F) 3D-PRINTING OF SELF-HEALING POLYMER COMPOSITES .................................................... 677 
Vinita Shinde, Bryan Beckingham, Asha-Dee Celestine 

(565G) DUAL-LAYER FILAMENT FOR MATERIAL EXTRUSION ADDITIVE 
MANUFACTURING ....................................................................................................................................... 678 

Rebecca Ruckdashel, Jay Park 

(616B) 4D PRINTING OF MOISTURE RESPONSIVE CELLULOSE NANOCRYSTAL 
POLYMER COMPOSITES ............................................................................................................................. 679 

Michael J. Bortner, Earl J. Foster, Jacob Fallon, Tyler Seguine 

(616C) EVALUATING RESIDUAL STRESS IN 3D PRINTED PARTS ...................................................... 680 
Xiao Kuang, Burcin Ikizer, Shayuan Weng, Nese Orbey, Jerry Qi 

(616D) TUNABLE STRUCTURAL COLOR OF BOTTLEBRUSH BLOCK COPOLYMERS 
THROUGH DIRECT-WRITE 3D PRINTING FROM SOLUTION ............................................................... 681 

Bijal Patel, Ying Diao 

(616E) 3D MICRO-EXTRUSION OF HIERARCHICAL POROUS STRUCTURES FOR 
SORPTION AND CATALYSIS ...................................................................................................................... 682 

Marleen Rombouts, Ben Sutens, Yoran De Vos, Vesna Middelkoop, Jasper Lefevere, Bart 
Michielsen, Jo Verwimp 

(616F) RAPID DIFFRACTION LIMITED PHOTO-LITHOGRAPHY OF ORGANIC 
SEMICONDUCTORS ..................................................................................................................................... 683 

Tucker Murrey, Goktug Gonel, Meghna Jha, Zhengliang Su, Costas Grigoropoulos, Adam J. 
Moulé 

(616H) KINETIC ANALYSIS OF DEGRADABLE RESINS IN DIGITAL LIGHT PROCESSING ............ 684 
Whytneigh R. Duffie, Eswar Arunkumar Kalaga, Tsvetanka S. Filipova, Timothy M. Brenza, 
Katrina J. Donovan, Travis W. Walker 

(655A) BIO-BASED BENZOXAZINE MONOMERS AND POLYMERS BASED ON DIFURAN 
DIAMINE(DFDA) ........................................................................................................................................... 685 

Mengwen Yu, John La Scala, Giuseppe Palmese 

(655C) DIRECT PRODUCTION OF RENEWABLE POLYESTERS WITH HIGH GLASS 
TRANSITION FROM LIGNOCELLULOSIC BIOMASS .............................................................................. 686 

Lorenz Manker, Graham R. Dick, Adrien Demongeot, Irina Sulaeva, Antje Potthast, 
Veronique Michaud, Harm-Anton Klok, Jeremy S. Luterbacher 

(655D) OPTIMIZATION OF CHITIN NANOWHISKER DEACETYLATION FOR 
UTILIZATION IN RENEWABLE OXYGEN BARRIER FILMS AND COATINGS ................................... 687 

Yue Ji, Augustus W. Lang, Eunhyang Lim, Samantha L. Waters, John R. Reynolds, Meisha L. 
Shofner, J. Carson Meredith 



(655E) REVERSE DIALYSIS TO CONCENTRATE CELLULOSE AND CHITIN 
NANOMATERIALS AND THEIR POLYMER COMPOSITE GELS ........................................................... 688 

Jianshan Liao, Kim Anh Pham, Victor Breedveld 

(655F) CHARACTERIZING NETWORK STRUCTURE IN NOVEL HYDROGEL 
COMPOSITES CONTAINING FRACTIONATED, PURIFIED LIGNINS FOR AQUEOUS 
SEPARATIONS ............................................................................................................................................... 689 

Nicholas Gregorich, Graham W. Tindall, Mark Thies, Eric M. Davis 

(655G) ION CONDUCTING POLYMERS FROM KRAFT LIGNIN FOR ELECTROCHEMICAL 
DEVICES ......................................................................................................................................................... 690 

Seefat Farzin, Shudipto K. Dishari 

(655H) ADVANCED FABRICATION AND MULTI-PROPERTIES OF RUBBER AEROGELS 
FROM CAR TIRE WASTE ............................................................................................................................. 691 

Quoc B. Thai, Hai M. Duong, Chong Ren Ooi, Duyen K. Le, Thao P. Luu, Phuc T. T. Nguyen, 
Nga H. N. Do, Phung K. Le, Nhan Phan-Thien 

(655J) EXPLORING DEGRADATION AS A VIABLE END-OF-LIFE PROCESS FOR 
THERMOSET POLYMERS ............................................................................................................................ 692 

Minjie Shen, Rawan Almallahi, Zeshan Rizvi, Eluid Gonzalez-Martinez, Guozhen Yang, 
Megan L. Robertson 

(689A) IN SITU NANOMETROLOGY OF DIGITAL LIGHT PROCESSING ADDITIVE 
MANUFACTURING ....................................................................................................................................... 693 

Jason P. Killgore 

(689B) THERMALLY AGED POLY(PHENYLENE SULFIDE) POWDER AS A FEEDSTOCK 
FOR POWDER BED FUSION ........................................................................................................................ 694 

Camden A. Chatham, Arit Das, Timothy E. Long, Michael J. Bortner, Christopher B. 
Williams 

(689C) UPCYCLING WASTE POLYESTERS TO POLYMERS FOR ADDITIVE 
MANUFACTURING ....................................................................................................................................... 695 

Chen Wang, Ana R. C. Morais, Erika Erickson, Nicholas A. Rorrer, Scott Nicholson, Avantika 
Singh, Alberta Carpenter, Alberta Carpenter, Gregg T. Beckham 

(689D) ONE-LAYER ALKYLATED POLY(OLEFIN) WATER VAPOR BARRIERS AS 
FLEXIBLE SUBSTRATE COATINGS .......................................................................................................... 696 

Manos Gkikas 

(689E) NUMERICAL MODELING OF A FUSED DEPOSITION MODELED EMBEDDED 
POLYMER FIBER IN A MICRO-DISPENSED CLADDING FOR OPTICAL FIBER 
INTERCONNECTS ......................................................................................................................................... 697 

Roger B. Tipton, Dianhao Hou, Thomas M. Weller, Venkat Bhethanabotla 

(689F) HIGH TG AND TOUGHNESS MATERIALS FOR MASK-PROJECTION 
STEREOLITHOGRAPHY VIA IN-SITU SEQUENTIAL INTERPENETRATING NETWORK ................. 698 

Anh Huynh, Nicolas J. Alvarez, Giuseppe Palmese 

(689G) FUSED FILAMENT FABRICATION OF HOT MELT ADHESIVES .............................................. 699 
Amy M. Peterson, Masoumeh Pourali 

(60A) FINDING OUR WAY TO DRIVE SUSTAINABILITY FORWARD THROUGH A 
GLOBAL PANDEMIC .................................................................................................................................... 700 

Debbie F Mielewski, Alper Kiziltas 



(60B) CREATING NEW BIOPRODUCTS TARGETING “ZERO WASTE” PRODUCTION ..................... 701 
William J. Orts, Lennard Torres, Delilah F. Wood, William Hart-Cooper, Zachariah 
McCaffrey, Artur P. Klamczynski, Gregory M. Glenn 

(60C) CAN BIOPLASTICS ALLEVIATE PLASTIC WASTE ISSUES? ...................................................... 702 
Ramani Narayan 

(60D) CIRCULAR ECONOMY AND SUSTAINABLE MATERIALS ......................................................... 703 
Amar K. Mohanty 

(332D) (INVITED PLENARY TALK) WEARABLE ELECTROCHEMICAL SENSORS ........................... 704 
Joseph Wang 

(332C) (INVITED PLENARY TALK) AN INTEGRATED PARADIGM FOR PRECISION 
EXPOSURE TO AIRBORNE CHEMICAL AND BIOLOGICAL STRESSORS BASED ON 
PERSONAL SENSING .................................................................................................................................... 705 

Dimosthenis Sarigiannis, Dimitrios Chapizanis, Marianthi Kermenidou, Ioannis Petridis, 
Spyros Karakitsios 

(290A) INJECTABLE VENTRAL SPINAL NEUROPROSTHESES WITH EXCELLENT 
SENSITIVITY, FINE MOTOR CONTROL AND CHRONIC STABILITY .................................................. 707 

Dingchang Lin, Charles M. Lieber 

(290C) MAC-1 EXPRESSION CONTROLS WHETHER IMMUNE CELLS CAN UTILIZE 
UPSTREAM MIGRATION ............................................................................................................................. 708 

Alexander Buffone Jr., Daniel A. Hammer 

(290D) CELL-FREE PROTEIN SYNTHESIS AS A TOOL FOR PROTOTYPING METABOLIC 
PATHWAYS AND GUIDING PLANT GENOME ENGINEERING ............................................................. 710 

Quentin Dudley 

(290F) BETA-CAROTENE PRODUCTION FROM XYLOSE ENRICHED SYRUP OF 
HYDROTHERMALLY PRETREATED BIOENERGY SORGHUM USING ENGINEERED 
SACCHAROMYCES CEREVISIAE SR8B .................................................................................................... 711 

Ming-Hsun Cheng, Laing Sun, Yong-Su Jin, Bruce S. Dien, Vijay Singh 

(290G) THE BIOLOGY AND BIOTECHNOLOGY OF PLANT-MICROBE INTERFACES ...................... 713 
Jonathan M. Conway 

(290H) CHROMIUM CHELATED CARRAGEENAN: AN INVESTIGATION OF 
PHYSICOCHEMICAL PROPERTIES, TOXICITY, AND ANTIMICROBIAL POTENTIAL 
THROUGH COMPUTATIONAL AND EXPERIMENTAL APPROACH .................................................... 714 

Saad Salman Jr., Sajid Asghar Sr. 

(571A) TRANSPARENT IONTRONIC SENSING ........................................................................................ 715 
Tingrui Pan 

(571B) IMMUNE MODULATORY BIOMATERIALS FOR CELL-BASED THERAPEUTICS ................. 716 
Omid Veiseh 

(571C) VERSAWRAP: THE BENCH-TO-BEDSIDE JOURNEY OF A UNIVERSITY 
TECHNOLOGY ............................................................................................................................................... 717 

Sarah Mayes 

(571D) NON-VIRAL DELIVERY OF GENE THERAPY AND GENE EDITING USING 
POLYMER NANOPARTICLES ..................................................................................................................... 718 

Kunwoo Lee, Hyo Min Park, Tim Fong, Brian Mead 



(571E) BIOMOLECULAR CONSTRUCTS FOR LOCALIZED RETENTION OF 
THERAPEUTIC ENZYMES ........................................................................................................................... 719 

Gregory A. Hudalla 

(573A) ATOMIC-LEVEL IMAGING OF POLYPEPTOID CRYSTAL LATTICES ..................................... 720 
Xi Jiang, Sunting Xuan, Nitash P. Balsara, Ronald N. Zuckermann 

(573B) TUNABLE MOLECULAR SELF-ASSEMBLY OF AROMATIC–OLIGOPEPTIDE 
CONJUGATES ................................................................................................................................................ 721 

Matthew Webber 

(573C) COLLAGEN TYPE I AND ALDEHYDE/HYDRAZIDE-MODIFIED HYALURONIC 
ACID HYDROGELS FOR TISSUE ENGINEERING .................................................................................... 722 

Jessica Torres, Kevin Buno, Fanfei Meng, Yoon Yeo, Luis Solorio, Julie C. Liu 

(573D) TUNING THE LCST-LIKE TRANSITION OF ELASTIN-LIKE-PEPTIDE (ELP) AND 
CONJUGATES OF ELP TO COLLAGEN-LIKE-PEPTIDE (CLP) USING ELP SEQUENCE 
AND COMPOSITION ..................................................................................................................................... 723 

Phillip Taylor, Kristi L. Kiick, Arthi Jayaraman 

(573E) COMPUTATIONAL PREDICTION OF MOLECULAR SHAPE THROUGH THE 
ASSEMBLY OF SEQUENCE-CONTROLLED POLYMERS ....................................................................... 724 

Davindra Tulsi, David S. Simmons 

(573F) BIOMASS LIGNIN-BASED STIMULUS RESPONSIVE POLYMERS ........................................... 725 
Hoyong Chung 

(573G) SURFACE FUNCTIONALIZATION OF SILK PROTEIN FILMS TO CONTROL 
BIOADHESION ............................................................................................................................................... 726 

Danielle L. Heichel, Kelly A. Burke 

(573H) TUNING THERMO RESPONSIVE BEHAVIOR AND RHEOLOGICAL PROPERTIES 
OF CRANBERRY OLIGOSACCHARIDE HYDROGELS ............................................................................ 727 

Aniruddha Kulkarni, Stephen Michel, Kirk J. Ziegler 

(573I) PHASE BEHAVIOR OF PROTEIN-ENGINEERED HYDROGEL FIBERS ..................................... 728 
Michael Meleties, Priya Katyal, Bonnie Lin, Jin Kim Montclare 

(581A) TWO-DIMENSIONAL HALIDE PEROVSKITE LATERAL EPITAXIAL 
HETEROSTRUCTURES ................................................................................................................................. 729 

Letian Dou 

(581B) TUNABLE DUAL EMISSION FROM COLLOIDAL MANGANESE-DOPED 
ORGANIC-INORGANIC HYBRID PEROVSKITE NANOPLATELETS .................................................... 730 

Seung Kyun Ha, Wenbi Shcherbakov-Wu, William A. Tisdale 

(581C) NANOPARTICLE-BASED GROWTH OF CHALCOGENIDE PEROVSKITES FOR 
PHOTOVOLTAICS ......................................................................................................................................... 731 

Alexander Jess, Brandon Partridge, Nicolas Macaluso, Ashley Baringer, Eric Marks, Charles 
Hages 

(581D) NANOCONFINEMENT TO STABILIZE LIGHT HARVESTING METAL-HALIDE 
PEROVSKITES ............................................................................................................................................... 732 

Yi Yang, Xiaoqing Kong, Stephanie Lee 



(581E) A GENERAL PROCESSING METHOD FOR THE LOW-COST DEPOSITION OF 
QUANTUM-CUTTING AND METAL-HALIDE THIN FILMS FOR HIGH EFFICIENCY 
PHOTOVOLTAICS ......................................................................................................................................... 733 

Matthew Crane, Daniel M. Kroupa, Theodore Cohen, Daniel Gamelin 

(581H) ELUCIDATION AND MITIGATION OF RADIATION DAMAGE IN HYBRID 
ORGANIC-INORGANIC PEROVSKITES USING PULSED ELECTRON BEAMS ................................... 734 

Elisah J. Vandenbussche, Catherine P. Clark, Russell J. Holmes, David J. Flannigan 

(606A) THERMODYNAMICS AND KINETICS OF THE SELF-ASSEMBLY OF 
MULTIBLOCK OLIGOMERS ........................................................................................................................ 736 

Fernando Escobedo 

(606C) THERMODYNAMICS OF LITFSI IN POLY(ETHYLENE OXIDE)-BASED 
ELECTROLYTES ............................................................................................................................................ 737 

Chao Fang, Whitney S. Loo, Rui Wang 

(606D) MOLECULAR SIMULATION OF CO2 SORPTION EFFECTS ON STRUCTURE AND 
LOCAL DYNAMICS OF POLYSTYRENE MELTS ..................................................................................... 738 

Eleonora Ricci, Niki Vergadou, Georgios G. Vogiatzis, Maria Grazia De Angelis, Doros N. 
Theodorou 

(606F) MOLECULAR DYNAMICS SIMULATIONS PREDICT THAT SEMICONDUCTING 
POLYMERS BEHAVE AS RIBBONS ........................................................................................................... 740 

Samuel E. Root, Darren Lipomi 

(606G) COMPUTATIONAL STUDY OF MOF-POLYMER COMPATIBILITY IN MIXED 
MATRIX MEMBRANES ................................................................................................................................ 741 

Sanket Deshmukh, Abhishek Sose, Samrendra Singh 

(606H) BUILDING AN ATOMISTIC MODEL FOR HIGHLY-DOPED PEDOT OLIGOMERS ................ 742 
Wesley Michaels, Jian Qin 

(606I) HIGHLY STABLE TWO-DIMENSIONAL POLYARYLENE MATERIALS AND 
INTERFACES .................................................................................................................................................. 743 

Steve Lustig, Jan W. Andzelm, Eric D. Wetzel 

(607A) PREDICTING THE PLATEAU MODULUS FROM MOLECULAR PARAMETERS OF 
CONJUGATED POLYMERS ......................................................................................................................... 744 

Abigail Fenton, Enrique D. Gomez, Ralph H. Colby 

(607B) COLOR, STRUCTURE, AND RHEOLOGY OF A DIBLOCK BOTTLEBRUSH 
COPOLYMER SOLUTION ............................................................................................................................ 745 

Matthew Wade, Dylan Walsh, Johnny Ching-Wei Lee, Elizabeth G. Kelley, Kathleen 
Weigandt, Damien Guironnet, Simon Rogers 

(607C) EXTENSIONAL FLOW AFFECTING SHEAR RHEOLOGY: EXPERIMENTAL 
EVIDENCE AND COMPARISON TO MODELS .......................................................................................... 746 

Richard Hodgkinson, Stephen Chaffin, William B. Zimmerman, Chris Holland, Jonathan R 
Howse 

(607D) SHEAR AND EXTENSIONAL RHEOLOGY OF HIGHLY ENTANGLED CYCLIC 
POLYMER IN MELTS AND SOLUTIONS ................................................................................................... 747 

Dongjie Chen, Gregory B. McKenna, Judit E. Puskas, Carin A. Helfer, Kristof Molnar, 
Gabor Kaszas, Julia Kornfield 



(607E) INFLUENCE OF FLEXIBILITY, EXTESIBILITY, SEGMENTAL DISYMMETRY AND 
CHARGE ON PINCHING DYNAMICS, COIL-STRETCH TRANSITION, AND RHEOLOGY 
OF POLYMER SOLUTIONS .......................................................................................................................... 748 

Jelena Dinic, Leidy N. Jimenez, Carina Martinez, Vivek Sharma 

(607F) MULTI-SPATIOTEMPORAL INVESTIGATION OF THE STRUCTURE-PROPERTY 
RELATIONSHIP OF POLYSACCHARIDE-BASED HYDROGELS ........................................................... 749 

Yu-Jiun Lin, Brandon Illie, Matthew Lynch, Eric M. Furst, Norman J. Wagner 

(607G) EFFECT OF INTERFACIAL RHEOLOGY ON THE MORPHOLOGY OF 
POLYMERIZED HIGH INTERNAL PHASE EMULSIONS ......................................................................... 750 

Muchu Zhou, Reza Foudazi 

(607I) INTERFACIAL PHENOMENA IN RHEOLOGY OF CELLULOSE/IONIC LIQUID 
SOLUTIONS .................................................................................................................................................... 751 

Behzad Nazari, Nyalaliska Utomo, Daniele Parisi, Ralph H. Colby 

(607J) FLOW-INDUCED BIREFRINGENCE IN CELLULOSE NANOCRYSTALS (CNC) 
SUSPENSIONS ................................................................................................................................................ 752 

Mohsen Esmaeili, Nader Taheri-Qazvini, Monirosadat Sadati 

(614C) TUNING COLLOIDAL BEHAVIOR OF MXENE SUSPENSIONS TOWARD 
DESIGNING FUNCTIONAL BIOHYBRIDS ................................................................................................. 753 

Farivash Gholamirad, Nader Taheri-Qazvini 

(614E) ENGINEERING GAS-SIEVING NANOPORES IN GRAPHENE WITH SUB-Å 
RESOLUTION ................................................................................................................................................. 754 

Shiqi Huang, Jing Zhao, Kumar Varoon Agrawal 

(614F) GRAPHENE OXIDE-ENABLED SYNTHESIS OFMETAL OXIDE ORIGAMIS FOR 
SOFT ROBOTICS ........................................................................................................................................... 756 

Haitao Yang, Po-Yen Chen, Kerui Li 

(614G) SYNTHESIS OF MO4VALC4 MAX PHASE AND TWO-DIMENSIONAL MO4VC4 
MXENE WITH FIVE ATOMIC LAYERS OF TRANSITION METALS ...................................................... 757 

Christopher Shuck, Grayson Deysher, Nathan Frey, Alexandre Foucher, Kanit 
Hantanasirisakul, Kathleen Maleski, Asia Sarycheva, Vivek Shenoy, Eric A. Stach, Babak 
Anasori, Yury Gogotsi 

(614H) NANOPOROUS ATOMICALLY THIN MEMBRANES .................................................................. 758 
Piran Kidambi 

(622A) DEVELOPMENT OF SYNEXOMES: NEXT GENERATION LIPID-BASED DRUG 
DELIVERY ...................................................................................................................................................... 759 

Pranali Buch, Edgar D. Goluch 

(622B) FUSOGENIC LIPOSOMES LOADED WITH ANTIBIOTICS AS A COMBINED 
THERAPY FOR FIGHTING BRAIN INFECTIONS ...................................................................................... 762 

Caterina Bartomeu Garcia, Thomas Webster 

(622C) CONTROLLED LOADING OF ALBUMIN-DRUG PRE-CONJUGATES FOR 
TREATMENT OF PANCREATIC CANCER ................................................................................................. 763 

Xinquan Liu, Rashmi Mohanty, Esther Y. Maier, Xiujuan Peng, Steven Wulfe, Agnieszka P. 
Looney, Kyaw L. Aung, Debadyuti Ghosh 



(622D) MODIFIED OXALATE-BASED DOXORUBICIN (OX-DOX) PRODRUGS FOR 
REACTIVE OXYGEN SPECIES (ROS)-RESPONSIVE DRUG RELEASE ................................................. 764 

Mina Jafari, Vishnu Sriram, Joo-Youp Lee 

(622E) SYNTHESIS, CHARACTERIZATION AND FUNCTIONALIZATION OF CHITOSAN 
AND GELATIN TYPE B NANOPARTICLES WITH CELL-PENETRATING CAPABILITIES ................ 765 

Cristina González, Luis H. Reyes, Carolina Muñoz Camargo, Juan C Cruz 

(622F) TEMPORAL DELIVERY OF POLYPEPTIDE NANOPARTICLES FOR 
ACCELERATED WOUND HEALING AND TISSUE REPAIR ................................................................... 769 

Deepanjan Ghosh, Jordan Yaron, Suneel Kumar, François Berthiaume, David Dicaudo, 
Jacquelyn Kilbourne, Kaushal Rege 

(639A) THE ELECTROCHEMICAL REACTION MECHANISM AND KINETICS OF CO2 
REDUCTION ON GRAPHENE-SUPPORTED NICKEL SINGLE ATOM CATALYSTS FROM 
QUANTUM MECHANICS ............................................................................................................................. 770 

Zhengtang Luo, Md Delowar Hossain, Zhenjing Liu 

(639B) MULTI-MATERIAL COMPOSITES INCLUDING LIQUID METAL FOR IMPROVED 
CAPACITIVE SENSING ................................................................................................................................ 771 

Amanda Koh 

(639C) RAPID DETECTION OF FENTANYL LEVELS VIA ELECTROCHEMICAL 
APPROACH FOR POINT-OF-CARE DIAGNOSTICS ................................................................................. 772 

Amit Nautiyal, Surah Srinivas, Brooke Nguyen, Brianna Burton, Zhe Wang, Xinyu Zhang 

(639D) AN ANISOTROPICALLY HIGH THERMAL CONDUCTIVE BORON 
NITRIDE/EPOXY COMPOSITE BASED ON NACRE-MIMETIC 3D NETWORK .................................... 773 

Jingkai Han, Gaolai Du, Weiwei Gao, Hao Bai 

(639E) ICE ENGINEERED CELLULAR PLASTICS .................................................................................... 777 
Xiaochen Bu, Xiaochen Bu, Zongpu Xu, Hao Bai 

(639F) MULTIFUNCTIONAL ULTRALIGHT WEIGHT POLYMER COMPOSITE AEROGELS 
OF 2D LAYERED MATERIALS WITH TUNABLE PROPERTIES ............................................................ 781 

Sehmus Ozden, Nikita S. Dutta, Katelyn Randazzo, Craig B. Arnold, Rodney D. Priestley 

(639G) CO-AXIAL SPUN POLYMER/NANOPARTICLE FIBERS FOR MULTIFUNCTIONAL 
SENSORS ........................................................................................................................................................ 782 

Weiheng Xu, Sayli Jambhulkar, Dharneedar Ravichandran, Yuxiang Zhu, Kenan Song 

(639H) ADHESION STRENGTH OF BLOCK COPOLYMER TOUGHENED EPOXIES ........................... 783 
Vincent Pang, Zachary J. Thompson, Guy D. Joly, Frank S. Bates, Lorraine F. Francis 

(639I) FABRICATION OF A MULTIFUNCTIONAL PIM-1 BASED COMPOSITE FIBER MAT 
FOR APPLICATIONS IN PROTECTIVE GARMENTS ................................................................................ 784 

Siyao Wang, Natalie Pomerantz, Zijian Dai, Wenyi Xie, Erin Anderson, Todd Miller, Saad A. 
Khan, Gregory N. Parsons 

(639J) INTERFACE OPTIMIZATION AND THERMOELECTRIC APPLICATION OF 
POLYANILINE/CNT ...................................................................................................................................... 785 

Yuxiang Zhu, Weiheng Xu, Dharneedar Ravichandran, Sayli Jambhulkar, Kenan Song 

(647A) (INVITED TALK) DIRECTED DISCOVERY OF FUNCTIONAL PEPTIDE 
MODALITIES WITH DYNAMIC CONFORMATIONS ............................................................................... 786 

Rein Ulijn 



(647C) DESIGNING SEQUENCE CONTROLLED POLYMERS FOR BIOMINERALIZATION: 
A PREDICTIVE APPROACH USING MOLECULAR DYNAMICS SIMULATIONS ................................ 787 

Janani Sampath, Jim Pfaendtner 

(647D) ENGINEERING MIRROR IMAGE PEPTIDE COMPLEXES AS DYNAMIC, 
BIOLOGICALLY INTERACTIVE ELEMENTS OF POLYMER BIOMATERIALS ................................... 788 

Israt Jahan Duti, Emma Laudermilch, Connor Amelung, Vincent Gray, Kyle Lampe, Rachel 
Letteri 

(647E) DEVELOPMENT OF PROTEOLYTICALLY SELECTIVE PEPTOID-BASED 
BIOMATERIALS ............................................................................................................................................ 789 

Mariah J. Austin, Hattie C. Schunk, Adrianne Rosales 

(647F) PEPTIDOGLYCAN DOMINATES BACILLUS SUBTILIS SPORE’S WATER-
RESPONSIVE ACTUATION .......................................................................................................................... 790 

Zhi-Lun Liu, Haozhen Wang, Xi Chen 

(647G) FORMULATION DESIGN OF A RECOMBINANT PROTEIN-BASED LUNG 
SEALANT ........................................................................................................................................................ 791 

Jessica Torres, Julie C. Liu 

(649A) FROM PROCESS TO STRUCTURE – MATERIAL DEVELOPMENT ON LDPE 
WORLD-SCALE PLANTS ............................................................................................................................. 792 

Markus Busch 

(649C) OVERCOMING PERFORMANCE-DEGRADABILITY TRADE-OFFS IN 
CROSSLINKED POLYMER NETWORKS ................................................................................................... 793 

Peyton Shieh 

(649D) N/AL LEWIS PAIR CATALYSTS FOR THE SYNTHESIS OF FUNCTIONAL 
POLYETHER MATERIALS ........................................................................................................................... 794 

Nathaniel A. Lynd, Jennifer Imbrogno 

(649E) CHEMICAL KINETICS AND MECHANISMS FOR THE SYNTHESIS OF 2D 
POLYMERS VIA IRREVERSIBLE SOLUTION-PHASE REACTIONS ...................................................... 795 

Ge Zhang, Yuwen Zeng, Pavlo Gordiichuk, Michael Strano 

(649F) TARGETED SYNTHESIS OF POLY(IONIC LIQUID) ABC TRIBLOCK 
TERPOLYMERS ............................................................................................................................................. 797 

Patrick Lathrop, Yossef A. Elabd 

(649G) ELECTROCHEMICAL POLYMERIZATION OF POLYFUNCTIONAL 
MACROCYCLIC MONOMERS: BOTTOM-UP SYNTHESIS OF PORPHYRINIC COVALENT 
ORGANIC FRAMEWORKS ........................................................................................................................... 798 

Elham Tavakoli, Shayan Kaviani, Arvin Kakekhani, Andrew M. Rappe, Siamak Nejati 

(649H) MOLECULAR INSIGHT INTO BORIC ACID MEDIATED CROSS-LINKING OF THE 
COMPLEX POLYSCACCHARIDE - RHAMNOGALACTURONAN-II...................................................... 799 

Vivek Bharadwaj, Michael F. Crowley, Malcolm O'Neill, Breeanna Urbanowicz 

(649I) 2-METHYLTETRAHYDROFURAN (2-METHF) AS A VERSATILE GREEN SOLVENT 
FOR THE SYNTHESIS OF AMPHIPHILIC COPOLYMERS VIA ROP, FRP AND RAFT 
TANDEM POLYMERIZATIONS. .................................................................................................................. 800 

Georgia Englezou, Kristoffer Kortsen, Ana A C Pacheco, Robert Cavanagh, Joachim C Lentz, 
Eduards Krumins, Carlos Sanders-Velez, Steven M. Howdle, Alisyn Nedoma, Vincenzo 
Taresco 



(650A) EXPLORING STRUCTURE AND DYNAMICS OF PLGA-BASED MATERIALS IN 
SOLVENTS RELEVANT TO NANOPARTICLE FORMULATION ............................................................ 803 

Christopher Nyambura, Janani Sampath, Elizabeth Nance, Jim Pfaendtner 

(650B) PEPTIDE AMPHIPHILES DESIGNED TO CAPTURE AND RELEASE PHOSPHATE ................ 805 
Whitney Fowler, Juan J. Depablo, Matthew V. Tirrell 

(650C) POLYMER CONFORMATION STUDIES OF MODEL BIMODAL POLYSTYRENE 
BLENDS IN SOLUTION ................................................................................................................................ 806 

Avanish Bharati, Steven D. Hudson, Kathleen Weigandt 

(650D) A KINETIC MODEL OF BELOUSOV-ZHABOTINSKY DRIVEN POLYMERIZATION-
INDUCED SELF-ASSEMBLY ....................................................................................................................... 808 

Marta Dueñas-Diez, Juan Pérez-Mercader 

(650E) ELUCIDATING THE IMPACT OF DISPERSITY ON THE PERFORMANCE OF 
MULTIFUNCTIONAL POLYMERS .............................................................................................................. 809 

Jimmy Lawrence 

(650F) A VOYAGE IN PHA CHEMICAL SPACE TO DESIGN BIO-ADVANTAGED 
FUNCTIONAL POLYMERS .......................................................................................................................... 810 

Karteek K. Bejagam, Carl N. Iverson, Babetta L. Marrone, Ghanshyam Pilania 

(650G) GATES IN THE IMPURITY FENCE: CONTROLLING CRYSTAL GROWTH AND 
LATENT HEAT RELEASE WITH POLYMER PHASE TRANSITIONS ..................................................... 811 

Thomas B. H. Schroeder, Joanna Aizenberg 

(650H) FORMULATION-STRUCTURE-DIFFUSION RELATIONSHIPS IN BLOCK 
COPOLYMER ORGANOGELS ..................................................................................................................... 812 

Kenneth Mineart 

(650I) GELATIN MICROCAPSULES FOR MULTIFUNCTIONAL FABRICS ........................................... 813 
James Ogilvie-Battersby, Rashmi Sharma, Ramaswamy Nagarajan, Ravi Mosurkal, Nese 
Orbey 

(650J) STATISTICAL TELEODYNAMICS: A NOVEL FRAMEWORK FOR UNIFYING THE 
PHYSICS OF ACTIVE AND PASSIVE MATTER ........................................................................................ 814 

Venkat Venkatasubramanian, Abhishek Sivaram, Laya Das 

(660A) MULTI-SCALE DETECTION AND IMPLICATION OF 1D MEL DEFECTS IN 2D MFI 
ZEOLITE NANOSHEETS .............................................................................................................................. 815 

Prashant Kumar, Neel Rangnekar, Hao Xu, Evgenii Fetisov, J. Ilja Siepmann, Traian 
Dumitrica, Michael Tsapatsis, K. Andre Mkhoyan 

(660B) SYNTHESIS OF CRYSTALLINE ATOM-THICK G-C3N4 NANOSHEETS AND 
APPLICATION IN HIGH-TEMPERATURE HYDROGEN PURIFICATION. ............................................. 816 

Luis Francisco Villalobos, Mostapha Dakhchoune, Mohammad Vahdat, Kumar Varoon 
Agrawal 

(660C) SURFACE-ENHANCED TECHNIQUES TO REDUCE MASS TRANSPORT 
RESTRICTIONS OF ZEOLITES .................................................................................................................... 818 

Heng Dai, Wen Liu, Rui Li, Xiujie Li, Jeffrey D. Rimer 

(660D) ULTRATHIN GAS-SIEVING CARBON MOLECULAR SIEVE MEMBRANES WITH 
MODULATED PORE-SIZE DISTRIBUTION BY ROOM-TEMPERATURE 
FUNCTIONALIZATION ................................................................................................................................ 819 

Shiqi Huang, Kumar Varoon Agrawal 



(660E) ATOMIC LAYER DEPOSITION OF ULTRATHIN AL2O3-TIO2 COMPOSITE FILM 
FOR ENHANCED CATALYTIC PERFORMANCE AND THERMAL STABILITY OF PT 
CATALYSTS ................................................................................................................................................... 820 

Keonwoo Choi, Wontae Jang, Do Heung Kim, Young-Jin Cho, Sung Gap Im 

(660F) STRUCTURAL EFFECT TO RARE EARTH LUMINESCENCE PROPERTIES ............................. 821 
Yuming Wang, James A. Dorman 

(660G) HIERARCHICAL, FLOWER-LIKE CARBON MICROSPHERES FOR CO2 CAPTURE .............. 822 
Megha Sharma, Mark A. Snyder 

(660I) STRUCTURAL TUNABILITY AND DIVERSITY OF TWO-DIMENSIONAL LEAD 
HALIDE BENZENETHIOLATE .................................................................................................................... 823 

Aidan H. Coffey, Letian Dou 

(660J) TUNING MOF-BASED METAL OXIDE COMPOSITE STRUCTURES FOR HIGH 
PERFORMANCE ENERGY STORAGE ........................................................................................................ 824 

Ali Rashti, Alex Dobson, Xiner Lu, Kai He, Tae-Sik Oh 

(663A) MECHANISMS OF SELECTIVITY IN ZWITTERIONIC AMPHIPHILIC COPOLYMER 
MEMBRANES ................................................................................................................................................. 825 

Samuel Lounder, Ayse Asatekin 

(663C) STRUCTURE AND GAS TRANSPORT CHARACTERISTICS OF TRIETHYLENE 
OXIDE-GRAFTED POLYSTYRENE-B-POLY(ETHYLENE-CO-BUTYLENE)-B-
POLYSTYRENE (SEBS) ................................................................................................................................ 826 

Ding Tian, Taliehsadat Alebrahim, Gregory K. Kline, Liwen Chen, Haiqing Lin, Chulsung 
Bae 

(663D) ESTABLISHING THE INDEPENDENT TUNABILITY OF THE DIFFUSIVE AND 
MECHANICAL PROPERTIES OF AB/ABA BLOCK COPOLYMER ORGANOGELS ............................. 827 

Lucas Rankin, Kenneth Mineart 

(663E) FREE VOLUME MANIPULATION OF A 6FDA-HAB POLYIMIDE USING A SOLID-
STATE PROTECTION/DEPROTECTION STRATEGY ............................................................................... 828 

Sharon Lin, Taigyu Joo, Francesco M. Benedetti, Laura C. Chen, Albert X. Wu, Katherine 
Mizrahi Rodriguez, Qihui Qian, Cara M. Doherty, Zachary P. Smith 

(663H) RAPID PREDICTIONS OF SOLUTE DIFFUSIVITY IN POLYMERS USING 
MOLECULAR SIMULATIONS ..................................................................................................................... 840 

Robert M. Elder, David M. Saylor 

(663I) MECHANISMS OF DIFFUSION IN ASSOCIATIVE POLYMER NETWORKS: 
EVIDENCE FOR CHAIN HOPPING.............................................................................................................. 841 

Peter Rapp, David Tirrell, Zhen-Gang Wang, Ahmad Omar, Bradley Silverman 

(694A) LIGNIN-BASED CARBON FIBERS FROM HYBRID POPLAR AND CORN STOVER: 
RENEWABLE AQUEOUS SOLVENTS FOR LIGNIN FRACTIONATION AND SOLVATION .............. 842 

Graham W. Tindall, Sagar Kanhere, Villo E. Bécsy-Jakab, Amod Ogale, David Hodge, Mark 
Thies 

(694B) PARTIAL SUBSTITUTION OF PHENOL IN PHENOL-FORMALDEHYDE (PF) RESIN 
BY PLANT BIOMASS FOR WOOD ADHESIVES ....................................................................................... 843 

Archana Bansode, Mehul Barde, Osei Asafu-Adjaye, John Hinkle, Vivek Patil, Brian Via, 
Sushil Adhikari, Thomas Elder, Ramsis Farag, Maria Auad 



(694C) HAIRY CELLULOSE NANOCRYSTALS: AN EMERGING CLASS OF 
NANOCELLULOSES FOR ADVANCED INDUSTRIAL APPLICATIONS ............................................... 844 

Amir Sheikhi 

(694D) NOVEL DOUBLE-SHELL LIGNIN NANOCAPSULES ARE A STABLE VEHICLE 
FOR FUNGICIDE ENCAPSULATION AND RELEASE .............................................................................. 845 

Raisa Carmen Andeme Ela 

(694E) THE EFFECT OF NATURAL FILLERS ON THE MARINE BIODEGRADATION 
BEHAVIOUR OF POLY(3-HYDROXYBUTYRATE-CO-3-HYDROXYVALERATE) (PHBV) ................ 846 

Kjeld Meereboer, Akhilesh K. Pal, Erick O. Cisneros-López, Manju Misra, Amar K. Mohanty 

(703B) HYDROTHERMAL LIQUEFACTION FOR CO-VALORIZATION OF PLASTICS AND 
BIOPOLYMERS .............................................................................................................................................. 847 

Seshasayee Mahadevan Subramanya, Phillip E. Savage 

(703C) POLYSTYRENE SULFONIC ACID AS A RECOVERABLE CATALYST FOR THE 
HYDROLYSIS OF PET ................................................................................................................................... 849 

Hossein Abedsoltan, Dr. Maria R. Coleman, Ana Alba-Rubio 

(703E) CONVERSION OF WASTE SOLIDS TO MONOMERS AND INTERMEDIATES ........................ 850 
Gennaro Maffia, Anne M. Gaffney 

(703F) VALORIZATION OF PLASTIC WASTE USING HOT PRESSURIZED WATER .......................... 851 
Seshasayee Mahadevan Subramanya, Phillip E. Savage 

Author Index 

 




