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POLYMERS FOR SENSORY AND ENERGY-RELATED 
APPLICATIONS 

 
May 14, 2009 (Thursday), 1:00 to 6:30 pm 

Paul Robeson Campus Center, Bergen Room (Rm 255-257) 
 Rutgers University, Newark Campus, 350 Dr. MLK Jr. Blvd, Newark, NJ 07102 

 
Organized by the NJACS Polymer Topical Group  

Prof. Frieder Jäkle  (Organizer, Rutgers University - Newark) 

Dr. Bin Wei  (Poster Chair, Henkel) and Dr. Nicole Harris  (Exhibits Chair, Sun Chemical) 

12:00 Registration & Setting up of Posters 

1:00 Welcome and Opening Remarks 

1:10 Keynote Lecture: Uwe Bunz (Georgia Institute of Technology) 
“Conjugated Polymer-Gold Nanoparticle Assemblies in Sensory Applications” 

2:00 Huixin He (Rutgers University - Newark) 
“Conducting Polymer/Single Walled Carbon Nanotube Composites for Biosensor 

Applications” 

2:30 Douglas Kiserow (Army Research Office, ARO) 
“Fundamental Polymer Research Targeted at Detection of Hazardous Materials” 
Ralf M. Peetz (City University of New York, CUNY) 

“Synthesis of Conjugated Macromolecular Architectures via Olefin Metathesis” 

3:00 Coffee; Poster Session and Networking 

3:40 Andy Tsou (Exxon Mobil Chemical Company) 
“Separator Design for Lithium Ion Batteries” 

4:10 Kalle Levon (Polytechnic Institute of NYU) 
“Selective Potentiometric Detection of Macromolecules” 

4:40 Kelly Chichak (GE Global Research) 
“Polymeric Material Strategies in OLEDs” 

5:10 Wrap up 

5:15 Reception; Poster Session and Networking  
 

SPONSORS 
ExxonMobil, Sun Chemical, Q-Sense, HORIBA Jobin Yvon, Inc. 

Rutgers University, Rutgers University-Newark Graduate Student Governing Association 

ENDORSING ORGANIZATIONS 
ChemPharma, ACS North Jersey Local Section, NJIT Medical Device Concept Laboratory, 

NYSTAR sponsored College of Staten Island CUNY Center for Engineered Polymeric Materials 
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Conjugated Polymer-Gold Nanoparticle Assemblies in 
Sensory Applications 

Prof. Uwe Bunz (Georgia Institute of Technology) 
 
Speaker's Bio:  Uwe Bunz was born in Neheim Hüsten in the province 
of Northrhine-Westphalia, Germany, in 1963. He received his Abitur at 
the Gisela-Gymansium in München in 1982 and studied Chemistry at 
the Ludwig-Maximilians-Universität München where he received his 
Dipl. Chem. in 1987 and his Dr. rer. nat. (summa cum laude) in 1990 
under the direction of Professor Günther Szeimies on the synthesis of 
bridgehead-coupled bicyclo[1.1.1]pentanes. He experienced his postdoc 
as a DFG Scholar (1991-1992) with Professor K. Peter C. Vollhardt at 
UC Berkeley and returned to Germany in September 1992 to start his 
Habilitation at the Max-Planck-Institut für Polymerforschung, first as a 
Liebig scholar (1992-1994) and then as a DFG scholar (1994-1996). In 
1997 he obtained his venia legendi in organic chemistry (Dr. rer. nat. habil.) at the Gutenberg-
Universität Mainz under the auspices of Professor Klaus Müllen. He stayed on in Mainz as a 
Heisenberg-Scholar and moved in August 1997 as an Associate Professor to the University of 
South Carolina at Columbia where he was awarded the NSF Career Award (1999) and the 
Camille Dreyfus Teacher-Scholar Award (2000). In 2001 he was promoted to Full Professor. 
Since 2003 he holds a position as Full Professor at the School of Chemistry and Biochemistry at 
the Georgia Institute of Technology. His hobbies are cooking/baking, swimming (not 
competitive) and long board surfing (poorly) as well as MMORPGs. His research interests 
include alkyne chemistry, arene chemistry, aspects of aromaticity, larger heteroacenes, and 
synthesis and characterization of poly(aryleneethynylene)s and their use in sensory applications. 
He has authored more than 190 peer-reviewed publications. 
 
Abstract: Poly(aryleneethynylene)s (PAE) are easily synthesized, chemically stable, and color- 
responsive towards their surroundings. These superbly chromic polymers are attractive as active 
transducers in sensors and advanced organic 
electronic devices. PAEs are generally fluorescent 
with emission maxima ranging from 420-600 nm, 
and can be either water- or organo-soluble. PAEs 
from linear building blocks are rigid rod molecules 
and display a host of supramolecular arrangements 
in solution and in the solid state. The 
poly(paraphenyleneethynylene)s (PPE) are 
lyotropic or thermotropic smectic liquid 
crystalline. In the solid state PPEs, display lamellar 
structures that lead to distinct stranded nanoscale morphologies. The spectroscopy and the 
optical properties of the PAEs and in particular of the PPEs are dominated by their conformation, 
which is influenced by solid-state packing, solvent, temperature and other factors. The presence 
of twisted and planar forms and their interconversion leads to attractive structure/property 
relationships; PAEs are of use as ingredients for advanced supramolecular materials. 
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Conducting Polymer/Single Walled Carbon Nanotube 
Composites for Biosensor Applications 

 
Prof. Huixin He (Rutgers University - Newark) 

 
Speaker's Bio:  Dr. Huixin He received her PhD in Peking University, China in 1997. She 
joined National University of Singapore as a research associate, working mainly on plastic 
microfluidic channels and micropatterns by soft lithography. In 1999, she came to the United 
States to work with Professor Nongjian Tao at Arizona State University. She mainly worked on 
molecular electronics, including the electronic properties of metallic quantum wires and single 
chain conducting polymer wires. In 2002, she joined the Chemistry Department, Rutgers 
University at Newark, as an assistant professor. Her current research interests include conducting 
polymer nanocomposites and their applications in sensitive and selective chemical and biosensor 
and flexible electronics. To reach a truly synergistic combination of the merits of each individual 
component in the nanocomposites, her group paid special efforts to understand the monomer-
nanotube interfacial chemical and electronic interactions during polymerization and polymer-
nanotube interfacial interactions after the polymerization. She is also actively working on 
developing nonviral delivery and co-delivery systems for therapeutic genes and hydrophobic 
anticancer drugs using various novel nanomaterials. 
 
Abstract:  Conducting polymers are extremely attractive for sensor applications because their 
conductivity and electrochemical activity are extremely sensitive to molecular interactions, 
which provide excellent signal transduction for molecular detection. The inherent specificity of 
the conducting polymer based sensors stems from the fact that only certain chemicals can trigger 
a dramatic conductance change. It can be made more specific by further chemical 
functionalization of the polymer. However, the relative low conductivity and low 
electrochemical activity, especially in neutral pH solutions, which is a prerequisite for biosensor 
applications.. The low mechanical and chemical stabilities further limit conducting polymers for 
some practical applications. 

Inspired by the remarkable electrical and thermal conductivities, and the superior 
mechanical properties of carbon nanotubes (CNTs), tremendous efforts have been made over the 
past decade to prepare polymer and carbon nanotube composites. However, to truly 
synergistically combine the merits of each individual component in the nanocomposites is 
critically dependent on the monomer-nanotube interfacial chemical and electronic interactions 
during polymerization and polymer-nanotube interfacial interactions after the polymerization. 
Taking advantages of the well-documented surface chemistry and electronic structure of single 
stranded DNA dispersed and functionalized carbon nanotubes, we discuss the multiple important 
aspects to reach synergistic enhancement in fabrication of conducting polymer composites for 
biosensor and flexible electronic applications. 
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Fundamental Polymer Research Targeted at the Detection of 
Hazardous Materials 

 
Dr. Douglas Kiserow (Army Research Office, ARO) 

 
Speaker's Bio:  Dr. Doug Kiserow joined the Chemical Sciences Division of the Army Research 
Office in 1993 as Program Manager of Polymer Chemistry. During his 15 years at the Army 
Research Office, he has served as acting Associate Director of the Chemical Sciences Division, 
acting Director of the Physical Sciences Directorate, and Program Manager of the Institute for 
Soldier Nanotechnologies, while continuing to develop and manage extramural research 
programs in polymer chemistry. In 2008 he became Chief of the Chemical Sciences Division 
(and continues to manage the polymer chemistry program) and is adjunct professor of Chemical 
Engineering at North Carolina State University where he advises Ph.D. candidates and post 
doctoral researchers exploring supercritical fluids in polymer synthesis and as a processing aid. 
Doug is active in the American Chemical Society and has served as Programming Chair of the 
Polymer Division. 
 
Abstract:  There’s no question that polymeric materials play a critical role in a vast array of 
items we all depend on every day. It’s also true that the Soldier literally also puts his/her life on 
the line daily, depending on the performance of polymeric materials. High profile gear, such as 
Kevlar® vests and composite helmets are well known to the public. However there are other 
critical applications that receive little attention, such as sensors for toxic materials. In this talk, I 
will discuss Army programs in basic research exploring polymers as sensors for toxic materials, 
including research in progress and research successes that have transitioned to products. 
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Synthesis of Conjugated Macromolecular Architectures via 
Olefin Metathesis 

Prof. Ralf M. Peetz 
peetz@mail.csi.cuny.edu 

 
Speaker’s Bio:  Professor Peetz grew up in Germany and started his undergraduate studies in 
Chemistry at the Martin-Luther –University-Wittenberg in 1992.  He moved to the University of 
Hamburg in1995, where he received his Diploma in 1997.  At te University of Hamburg, Prof. 
Peetz also completed his doctoral studied as a Dr. rer. Nat. in 1997 in the area of conjugated 
materials.  He then moved to the University of Akron, Maurice Morton Institute of Polymer 
Science, to work with Prof. Kennedy as a postdoctoral associate.  In 2003, he joined the faculty 
at the City University of New York, College of Staten Island, where he is currently an associate 
professor of chemistry.  AT CUNY he is also a co-founder and serves as a co-director of the 
NYSTAR College Applied Research & Technology Center Program Center for Engineered 
Polymeric Materials, CePM. 
 
Abstract:  The nature of the olefin metathesis reaction allows for the controlled breaking and 
reorganization of double bonds.  This can be exploited in the design strategies of extended 
aromatic systems.  Both the Schrock and Grubbs type alkylidene systems used as 
initiators/catalysts for such reactions have their unique advantages. 
A brief introduction will be given as to how the two systems may be used to build up defect-free 
aromatic systems.  Specifically, various homologous series of oligo(p-phenylene vinylene)s and 
hetero-atom containing linear and macro cyclic conjugated systems have been synthesized.  All 
materials represent architectures of significant interest for applications as conductors, 
semiconductors, light emitters (especially blue light), or photovoltaic systems.  In some systems, 
the high reactivity of the Schrock systems based on Mo or W is exploited, in others the 
functional group tolerance of the Grubs systems based on Ru is of paramount importance. 
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Separator Design for Lithium Ion Batteries 
 

Dr. Andy Tsou (ExxonMobil Chemical Company) 
 
Speaker's Bio:  Andy H. Tsou presently is the Section Head of Structure and Performance of 
Organic Materials in Corporate Strategic Research of ExxonMobil Research and Engineering 
Company at Clinton, New Jersey. Andy received his Ph.D. in Chemical Engineering from 
Purdue University in 1987 and has more than 60 issued patents and patent applications and about 
100 Journal publications. Andy spent 10 years at Eastman Kodak Company at Rochester, New 
York, before joining ExxonMobil Chemical Company in Baytown, Texas. He was transferred to 
ExxonMobil Research and Engineering Company in 2007. Andy is responsible for the 
development and commercialization of Exxcore™ DVA (dynamic vulcanized alloy) tire 
innerliner material in 2007 and was involved in development and commercialization of 
Vistamaxx™ thermoplastic elastomer in 2004. Andy has also participated in the 
commercialization of the scratch-resistant backing for Kodak consumer photographic films in 
1997 and commercialization of the easy-cut and debris-free motion-picture photographic 
polyester film base in 1996. For his work in Exxcore DVA, Andy was featured in Essential 2 
campaign for the cover page article of American Chemistry Council in 2007. Andy has also 
received Sparks-Thomas Award from ACS Rubber Division in 2004. Best Paper Award from 
ACS Rubber Division in 2002, Best Symposium Award from ACS Rubber Division in 2002, 
Netzsch Instruments Frank Giblin Memorial Award in Polymer Analysis in 2000, and Best Paper 
Award from EPSDIV, SPE in 1995. 
 
Abstract:  Due to their excellent energy and power-to-weight ratio, as well as life, lithium ion 
batteries (LIB) are the power source of choice for portable electronics such as cell phones, 
cameras, and notebook computers. Consequently, LIB's have enjoyed robust growth (around 
15% per year for the last 15 years). LIB's are also used extensively in biomedical and military 
applications. Now, combined market, political, and environmental forces suggest that prospects 
for widespread use of LIB's in transportation - hybrid electric vehicles (HEV) and plug-in 
hybrids (pHEV), as well as plug-in electric vehicles (EV) - are bright. In order to meet the 
transportation demands for increased energy, power, safety, longevity, and reduced cost, research 
and development on all aspects of LIB materials and design have accelerated greatly. LIB's have 
three critical solid components - cathode, anode, and a thin (typically 10-30 µ) microporous 
polyolefin separator film – along with liquid or gel electrolyte. In this talk, we focus on the role 
of the separator and the increasing demands put upon it. In general, separators must be: (1) 
chemically inert and separate the anode and cathode electrically (2) flexible, tough, and 
dimensionally stable (3) microporous to allow ion transport between cathode and anode (4) a 
safety device that helps shut down the battery in the event of an exotherm from abuse or a 
potential battery flaw. We will discuss advances in separator fabrication (eg. co-extrusion) and 
design using new materials to achieve improved properties. These will be considered in the 
context of overall battery requirements for transportation. Prospects for further enhancements in 
separator performance will be discussed briefly. This is joint work with Patrick Brant, Global 
R&D, ExxonMobil Chemical Company. 
 



 8

Selective Potentiometric Detection of Macromolecules 
 

Prof. Kalle Levon (Polytechnic Institute of NYU) 
 
Speaker's Bio:  Dr. Kalle Levon, a Chemistry Professor, obtained his BSc and MS education in 
Organic Chemistry at the Helsinki University having been born in Finland in 1951. His intensive 
interest in Microscopy and Photography led him to the world of chemistry and he concluded his 
education receiving his doctoral degree at the prestigious Tokyo University in 1986. He started 
his teaching career at Polytechnic University in 1989 and soon was promoted to full 
professorship and departmental leadership in 1995. He pioneered the departmental transition 
from polymer chemistry to the field of biological sciences and engineering with successful 
fundraising of more than $5M for departmental development. The department rose from the 
bottom position to the top in doctoral studies and research at Polytechnic University. His further 
administrative period as the Dean of Research and Intellectual Property focused on building the 
University patent portfolio and with the limited budget, the number of patents rouse to above 40 
application. In addition he initiated and founded the BEST incubator center – Brooklyn 
Enterprise for Science and Technology. 

The pioneered transition has brought the University closer the health sciences and 
engineering with the initiation of undergraduate premed program, and graduate programs in 
biomedical engineering and bioinformatics. Dr Levon has been the leading forerunner by taking 
the lead of teaching new courses: Biosensors, Tissue Engineering, Sequence Analysis and 
Protein Structure/Property Relationship. His research funding with more than $5M in the past ten 
years has led to novel discoveries in the health diagnostics including bacteria, virus, protein and 
DNA detection. The engineering approach highlights the discovery of cancer markers at an early 
stage, a very important form of change detection revealing early alerts before the symptoms 
appear. Dr. Levon continues his focused efforts on the early detection of diseases for optimal 
preventive care opportunities and to assist medical doctors for their point-of-care diagnostics. 
 
Abstract:  A potentiometer traditionally monitors the ion exchange of small ions with a working 
electrode which has a selective membrane. We present polyaniline electrodes for the monitoring 
of macromolecular binding such as DNA hybridization. Three observations can be recorded: The 
binding of the complimentary target molecules with the immobilized probes reveal a substantial 
potential change. Secondly, potential does not change with the non-complimentary targets nor 
with the samples with a mutation in the sequence. We also present the use of our polyaniline 
potentiometer for antibody-antigen binding. 
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Polymeric Material Strategies in OLEDs 
 

Kelly Chichak  
 

GE Global Research 
 

Speaker's Bio:  Kelly Chichak is a Lead Scientist at General Electric's Global Research Center. 
At the center, his research efforts have been focused on developing fluorescent, phosphorescent, 
and charge transport materials for the OLED Advanced Technology program. He received his 
PhD in Organic Chemistry from the University of Alberta, Canada. 
 
Abstract: A series of investigations concerning the preparation of heteroleptic iridium(III) 
complexes containing pyrrole-based ancillary ligands led to the development of a new class of 
acylpyrrolic iridium(III) phosphors which show a marked increase in their quantum efficiencies 
both in solution and in thin films.   Described in this seminar are the preparation of some 
candidate acylpyrrole Ir(III) complexes, their performance in solution-processed organic light 
emitting diodes (OLEDs) both as small molecules and as suitably appended polyfluorene 
materials, and some recent investigations of the pendant side-chain modification of emissive 
polymeric materials by employing dynamic covalent chemistry. 
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Posters 
 

1. Thermoplastic Elastomers Containing Crystalline and 
Glassy Components From Single-Phase Melts 

 
John P. Bishop and Richard A. Register 

Princeton University 
 
Thermoplastic elastomers (TPEs) are typically symmetric ABA triblock copolymers made up of 
a majority component rubbery midblock (B) and minority component glassy endblocks (A).  In 
this system, interblock repulsion between the hard glassy segments and the rubbery midblocks 
causes microphase separation, creating a physical crosslinking of the rubbery midblock chains, 
thus producing elastomeric behavior.  In these types of TPEs where both the hard and soft blocks 
are amorphous, it is desirable to have a strong degree of incompatibility between the blocks so 
microphase separation can occur.  However, the microphase-separated structure persists into the 
melt for these materials causing an adverse effect on the processability as the segregated melts 
have a high viscosity.  If instead the hard segments were crystalline, microphase separation can 
be driven by crystallization itself from a lower viscosity single-phase melt and therefore strong 
interblock repulsion is not required.  The use of crystalline endblocks in TPEs can also confer 
properties such as solvent resistance to the material.  Indeed, there has been a considerable 
amount of research on TPEs from single-phase melts containing crystalline endblocks, primarily 
using hydrogenated high-1,4 polybutadiene as the crystalline component.  Unfortunately, these 
crystalline TPEs were plagued by poor tensile strengths and high hysteresis relative to their 
amorphous counterparts.   
 
Here, we report the synthesis of TPEs formed from single-phase melts containing both 
crystalline and hard segments to combine the superior tensile strengths of glassy components 
with the solvent resistance of a crystalline component, and allow microphase separation to be 
driven solely by crystallization.  To accomplish this, we used living ring-opening metathesis 
polymerization (ROMP) and subsequent hydrogenation to synthesize symmetric pentablock 
copolymers with the architecture crystalline-glassy-rubbery-glassy-crystalline.  With this 
architecture and appropriate selection of block lengths, crystallization from a single-phase melt 
will cause a glassy block-rich layer to form around the crystalline lamellae, forming an effective 
hard block with both crystalline and glassy components.  The synthesized pentablocks show the 
desired strain-hardening mechanical behavior typically seen in TPEs with only glassy endblocks 
that have higher viscosity microphase-separated melts.  In contrast, we synthesized a TPE with 
only crystalline endblocks, which showed undesirable plastic deformation at only moderate 
strains. 
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2. NALDI & MALDI TOF TOF: Enhancing the Polymeric 
Characterization 

 
Doug Boyd, Paul J. Kowalski, Jane-Marie Kowalski, Sergei Dikler 

 
Bruker Daltonics 

 
The analytical advantages offered by MALDI TOF for polymer analysis continues to provide 
high quality information related to structure, impurities, and modifications of polymeric samples.  
Recent advances in instrumentation and sample deposition technologies have enabled a more 
detailed analysis of the composition of polymers.  NALDI (Nanostructure Assisted Laser 
Desorption/Ionization) offers a matrix free background for the detection of lower mass 
oligomers, while TOF TOF capability additionally provides both oligomeric structure, and aids 
in the discrimination between oligomer series."    

 
 
 
 
 

3. Conjugated Fluorene-Based Organoboron Oligomers 
 

Pangkuan Chen, Frieder Jäkle* 

Department of Chemistry, Rutgers University, Newark, NJ 07102 
 
Abstract: Fluorene-based compounds represent an important class of conjugated materials 
which show unique properties in thin film devices such as OLEDs and organic photovoltaics, as 
well as high stability, high fluorescence quantum yield and excellent processability. Upon the 
introduction of boron into the conjugated system, the related trivalent organoboron polymers are 
subject to highly polarized electronic transitions from the substituent groups to the unoccupied pπ 
orbital on the boron center. We have studied the effect of boron incorporation on the 
photophysical properties and anion binding behavior of conjugated fluorene oligomers. Another 
target are macrocycles with persistent shape, which may function as scaffolds for endoreceptors 
and catalytic sites, and also they are of high significance in self-assembling processes.  



 12

 
4. RAFT Polymerization of Luminescent Organoboron 

Monomers 
 

Fei Cheng, Frieder Jäkle� 

Department of Chemistry, Rutgers University, Newark, NJ 07102 
 
Homopolymers and amphiphilic block copolymers were synthesized through RAFT 
polymerization of two organoboron monomers with methyl 3-
benzylsulfanylthiocarbonylsufanylpropionate and PEO-BSPA as chain transfer agents, 
respectively. GPC and SLS characterizations demonstrate that both small and macro chain 
transfer agents show good controllability for the monomers. The polymers were further 
characterized by 1H NMR, 11B NMR, UV-Vis and fluorescence measurements. The self-
assembly behavior of two block copolymers was studied by DLS and TEM. Both block 
copolymers formed nano-sized micellar structures with narrow distribution in water.  

 
 

 
 
 

5. Electroactive Polymers 
 

Mike Craig*, Joe Babiarz, Ece Unur, David Yale, Shujun Wang 
 

Ciba (now part of BASF), 540 White Plains Rd, Tarrytown, NY 10951 
 
Working closely with John Reynolds of the University of Florida, a flourishing platform technology of 
electroactive polymers has been established. Here,the colourful diversity of conjugated polyheterocycles is 
presented, with particular reference to red, green, blue and black electrochromic polymers which all 
achieve a high contrast switch to a colourless state.  Large contrasts in infra-red switching are also 
observed.  Advances in device design are described that demonstrate the versatility of these 
electrochromic materials.  
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6. Synthesis and Solution Self-Assembly of Boron-containing 
Block Copolymers 

 
Chengzhong Cui1, Yang Qin1, Edward M. Bonder2, and Frieder Jäkle1* 

1Department of Chemistry, Rutgers University-Newark, 73 Warren Street, Newark, NJ 07102 

 2Department of Biology, Rutgers University-Newark, Boyden Hall, Newark, NJ 07102,  

Here we discuss an efficient preparation of well-defined boron-functionalized styrene polymers 

through post modification polymerization.  Atom transfer radical polymerization (ATRP) was 

used for controlled radical polymerization of silylated styrene monomer (TMSSt) to give poly 

(4-trimethylsilystyrene) (PSTMS) and chain extension of the resulting PSTMS with styrene to 

obtain well defined diblock copolymers (PSTMS-b-PS). After borylation of PSTMS-b-PS using 

BBr3 to replace the trimethylsilyl groups with -BBr2, different post polymerization modification 

methods were successfully applied to obtain a series of new boron-containing diblock 

copolymers that are novel hybrid materials with many potential applications. The amphiphilic 

properties of the resulting anionic (borate) and cationic (boronium) diblock copolymers lead to 

interesting self-assembly behavior in block selective solvents. One of the anionic diblock 

copolymers, poly (4-trisperfluorophenylstyrenesodiumborate)-b-PS, was studied to exchange its 

sodium with different organotransition metal cation and subsequent micellization in nonpolar 

block selective solvents gave spherical micelles that we anticipate as solubilizing vehicles for 

polar ionic organotransition metal catalysts to be applied in nonpolar solvent systems in organic 

synthesis. Boronic acid block copolymer, PSBA-b-PS, was also easily accessible from post 

polymerization modification. Different morphologies were observed for PSBA-b-PS depending 

on the nature of the organic solvent mixtures and the pH of its basic aqueous solution. 

ebonder@andromeda.rutgers.edu 

fjaekle@andromeda.rutgers.edu 
qinxx027@umn.edu 
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7. Characterization and Comparison of Polymers in the 
Forensic Context 

Vincent J. Desiderio 
New Jersey State Police Office of Forensic Sciences 

 
Be they natural or synthetic, polymers play an important role in our everyday lives.  One 

does not need to look very far to see how prevalent polymeric substances are in our environment.  
With applications in inks, textiles, coatings, adhesives, and plastics to name just a few, it should 
come as no surprise that polymers represent a major category of evidence in the forensic 
laboratory. 

Although several of the analytical techniques used by forensic scientists to examine and 
compare polymers are the same as those used in industrial laboratories, some important 
differences in the handling of the samples exist.  As opposed to the relatively large amounts of 
sample commonly available in the industrial laboratory, forensic scientists will often deal with 
smears that may have transferred between substrates, particles that may have been abraded off an 
item, or small fragments that may be found in vacuum sweepings from a crime scene or collected 
from an article of clothing.   Due to the limited size of such samples and the need to retain at 
least a portion of the sample for possible outside analysis, forensic scientists need to consume as 
little sample as possible.  Therefore, in addition to differences in sample handling, forensic 
scientists will also utilize somewhat specialized techniques to ensure that as much information is 
obtained from a sample as possible with the least destructive effect. 

The aim of this poster is to provide a brief overview of the types of techniques that are 
utilized in the forensic laboratory for the characterization and comparison of polymeric evidence.  
In order to demonstrate the wide variety of techniques that are employed, examples taken from 
microscopy, wet chemistry, spectroscopy, and chromatography will be provided. 
 

8. Volume Changes of Polymer Network on Optical Fiber 
Core Modulate its Transparence 

Sergey Kazakov 

Department of Chemistry and Physical Sciences, Pace University 
861 Bedford Road, Pleasantville, NY 10570, skazakov@pace.edu 

 
A cylindrical polymer network (hydrogel) has been photopolymerized on the side-surface (not 
the distal end) of an optical fiber core. The thickness the hydrogel layer can vary from the depth 
of evanescent field penetration out of the fiber (~λ/10) to hundreds of microns. It was discovered 
that the temperature sensitive poly–N–(isopropylacrylamide) hydrogel layer supported by fiber 
core absorbs/scatters the light of different spectral composition in the course of shrinking, i.e. at 
the phase transition temperature (~32°C), ultraviolet began to be absorbed, whereas at higher 
temperatures, spectral range of absorbed light expanded more and more to the visible and near 
infrared domains. Environmentally sensitive polymers, cross-linked around a fiber core, are the 
basis for developing spectroscopy of single cell, organelle, or microorganism and for designing 
optically controlled drug-release systems. 
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9. Synthesis of Drug/Dye Incorporated Living Copolymer-
Protein Hybrids for Imaging and Therapeutic Applications. 

 
Sukanta Dolai, Wei Shi, Saadyah Averick, Suraj S. Fernando, Jose A. Saltos, William 

L’Amoreaux, Probal Banerjee and Krishnaswami Raja* 
Department of Chemistry and Biology, The City University of New York at College of Staten 
Island, NY 10314. Ph: 718-982-4091, Fax: 718-982-3910, Email: raja@mail.csi.cuny.edu. 

 
Azide terminated poly(tert-butyl acrylate) was synthesized via atom transfer radical 
polymerization [ATRP]. Subsequent deprotection was performed to yield poly(acrylic acid) 
(PAA) possessing a reactive chain-end. A one pot sequential amidation of the PAA with the 
amine derivatives of a near infrared fluorescent dye (ADS832WS) and glucose produced NIRF 
dye incorporated water soluble copolymers. End-group modifications were performed to produce 
alkyne/biotin terminated copolymers which were further employed to generate dye incorporated 
polymer-protein hybrids via the biotin-avidin interaction with avidin or “click” bioconjugation 
with azide modified BSA. We have overcome two fundamental limitations in the synthesis of 
bioconjugates: (a) the basic restriction in the diversity of copolymers which can be synthesized 
for producing bioconjugates, (b) the limitation in the number of dyes/drug molecules that can be 
attached per protein molecule. The copolymers possessed enhanced optical properties compared 
to the dye due to increased solubility in water. Potential utility of these copolymers and 
conjugates in multiwell plate based assays, cell surface imaging and in vivo animal imaging were 
explored. 
 
 
10. Perylene Monoanhydride Diester and It’s Application In 

The Synthesis of Perylene Tetracarboxylic Derivatives 
 

Runkun Sun, Chenming Xue, Shi Jin 
Chemistry Department of College of Staten Island 

 
Perylene tetracarboxylic acid-based dyes are under intense investigations due 

to their promising applications. In particular, N,N′-disubstituted perylene 
tetracarboxylic diimides (PDIs) have been widely used as lightfast colorants, 

the electron acceptor in solar cells, component in field effect transistors, liquid 
crystalline materials. A soluble perylene monoanhydride diester has been 

designed and synthesized. And with this intermediate, some unsymmetrical 
perylene derivatives were synthesized.
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11. Synthesis and characterization of fluorene-based 
organoboron polymers 

 
Haiyan Li and Frieder Jäkle* 

Department of Chemistry, Rutgers University Newark, Newark, NJ 07102 
 
Fluorene polymers represent an important class of highly luminescent materials that typically 
show a desirable strong blue emission. A novel copolymer with alternating fluorene and borane 
moieties (PFBBr) was prepared by B-Sn metal exchange reaction. This copolymer contains 
reactive B-Br functionalities and thus serves as a versatile precursor for a series of other 
polymers by post modification reactions. PFBM and PFBT were obtained by reacting PFBBr 
with 2,4,6-trimethylphenyl copper or 2,4,6-triisopropylphenyl copper, respectively. On the other 
hand, reactions of PFBBr with 8-methoxyquinoline or 4-(8-methoxyquinolin-5-yl)-N,N-
dimethylaniline provided the tetracoordinate organoboron quinolate polymers, PFBQ and 
PFBQN. 
 
These new polymers show interesting photophysical properties. Both PFBM and PFBT display a 
very strong blue emission with a quantum yield larger than 80%. Depend on the substituent 
groups on the quinoline rings, PFBQ and PFBQN give green or red emission, respectively. With 
tri-coordinate boron incorporated in the polymer chain, PFBT serves also as a potential sensing 
materials and can be exploited as an anion probe that selectively binds to F-

 or CN-. 
 

12. A Photoluminiscent Ge-containing Conjugated 
Macrocycle 

 
Arijit Sengupta, Sutapa Ghosh  and Ralf M. Peetz* 

Center for Engineered Polymeric Materials, Department of Chemistry, City University of New 
York, Graduate Center and College of Staten Island, Staten Island New York 10314. 

 
Intermolecular interactions between chains of conjugated polymers have been shown to 
significantly influence the electronic and optical properties of conjugated polymers containing 
alternating conjugated segments and heteroatoms in the main chain which are of considerable 
interest for a variety of applications. In this respect, homometallic cyclic organometallic group 
14 oxides, such as cyclo-siloxanes have attracted considerable attention owing to questions 
associated with the preference of certain ring sizes and conformations, the nature and reactivity 
of the Si-oxygen bonds and applications in organometallic synthesis and materials science. We 
present the selective synthesis of a novel macro cycle containing two aromatic units that are 
connected by two germoxane linkages. Two Ge atoms stand in direct electronic conjugation with 
each aromat. Electron density is transferred from the oxygen atoms through the Ge atoms into 
the aromat, causing a bathochromic shift in the optical spectra. The synthesis involves olefin 
metathesis using the functional-group-tolerant Hoveyda-Grubbs type Ru-based initiators 
systems. The optical properties are interpreted with the help of theoretical DFT calculations 
using B3LYP/6-31G** and B3LYP/Lanl2dz.  
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13. Self-Doped Polyaniline Carbon nanotube Composite as a 
Potentoimetric pH Transducer for Organophosphate 

Detection 
 

Rishi R. Parajuli1 Aleksandr Simonian2, James Wild3, Albert Bogozi4 
and Huixin He1 

 
1Chemistry Department, Rutgers University, Newark, NJ 07102 

2Materials Research and Education Center, 275 Wilmore, Auburn University, 
Auburn, AL 36849-5341 

3Biochemistry and Biophysics Department,Texas A&M University, College 
Station, TX 77845 

4Air Force Research Labs, Wright-Patterson AFB OH 45433 
rparajul@pegasus.rutgers.edu 

Abstract  

 An advanced potentiometric pH sensor based on self-doped polyaniline nanocomposite, is 
fabricated by electrochemical polymerization of aniline o-aminobenzoic acid on single stranded 
DNA dispersed- and functionalized- single walled carbon nanotube modified gold electrode. The 
open circuit potential of the composite modified electrode changes as a function of pH with 
remarkable sensitivity (182 mV/pH) around pH 7.5-9, where most of the biomolecules are active. 
The new pH transducer was employed to detect organophosphate by immobilization of 
organophosphate hydrolase (OPH) enzyme onto the nanocomposite film. Using paraoxon as a 
model compound, the sensor shows a sensitivity of 43mV/nM with a detection limit of 2nM, 
which is 104 times more sensitive than that based on a pH sensitive field effect transistor. The 
attractive performance characteristics is advantageous over those of existing pH sensors and 
offer great promise for the development of field deployable sensors for the detection of chemical 
warfare agents in connection to various defense and environmental scenario.  
 
 
Keywords: Potentiometric sensor, single walled carbon nanotube, self-doped polyaniline, 
nanocomposite, chemical warfare agents  
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14. Synthesis and characterization of the first soluble 
nonracemic chiral main-chain perylene tetracarboxylic 

diimide polymers 
 

Chengming Xue 
 
The first two nonracemic chiral main-chain perylene tetracarboxylic diimide (PDI) polymers 
have been synthesized via acyclic diene metathesis polymerization. The use of optically pure L-α 
amino acids as the starting materials enables us to tune PDI π-stacking interaction in optically 
active polymers. The integration of π -stack tuning groups renders two main-chain PDI polymers 
soluble in chloroform. Spectroscopic evidences suggest that PDI π -stacks form in chloroform 
solutions of the two PDI polymers, even at very low concentration, probably via an intra-
molecular folding process. Inside π -stacks, PDI units organize in a left-handed helical fashion. 
Flexible free-standing films can be cast from chloroform solution of one polymer. 
 
Contact Information: 
Email: xuechenming_nju@hotmail.com 
Address: 562 Eltingville Blvd, Staten Island, NY, 10312 
Phone number: 347-224-2941 
 

15. Characterization of Stimuli Responsive Polymers by 
Quartz Crystal Microbalance with Dissipation Monitoring 

(QCM-D) 
 

Archana Jaiswal, Matthew Dixon, Stephen Hussey, Q-Sense, 808 Landmark Drive; Suite 124, 
Glen Burnie, MD-21061 

  
 There is an increasing demand for new analytical tools to study the real time response of 
stimuli responsive polymers and their interactions with various external stimuli such as 
temperature, light, salt concentration, humidity, etc. In addition to the sensors development, 
applications of this field of study include medical implants, drug delivery formulations and 
biofilms.   
 Quartz Crystal Microbalance with Dissipation with Dissipation monitoring (QCM-D), a 
nanomachanical acoustic-based analytical technique, is a novel too to analyze the interaction of 
several of polymers with wide range of materials/molecule at variety of surfaces. With QCM-D, 
simultaneous measurement of resonance frequency change (∆F) and energy dissipation change 
(∆D) is performed by periodically switching off the driving power of oscillation of the sensor 
crystal and recording the decay of damped oscillation as the adsorption and/or structural changes 
take place at the sensor crystal surfaces. While change in frequency provides information about 
mass changes, dissipation (∆D) provides structural information about the viscoelastic properties 
of the adsorbed films in real time. 
  In the present poster we show the collapse and extension of polymer brushes in varying 
ionic strength, extent of swelling and dissolution of photoresist polymers upon exposure to 
hydroxide solutions, and hydration/salvation of interpenetrating polymer network.  


