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Introduction

The achievement of regular nanoscopic functional patterns on various
surfaces is a key issue for numerous applications including nanolithography,
catalysis, data storage, optics, and nanoelectronics.****° Block copolymers,®
which have been widely studied in the bulk,’ in solution,® and as thin films,%*°
are well known to self-assemble into meso- and nanoscale structures. A major
challenge is obtaining and controlling long-range order and orientation of the
nanostructured patterns. To achieve this in block copolymer thin films,
various strategies have been developed. Among these, a strategy that
combines supramolecular chemistry with block copolymer self-assembly
provides a rather simple technique for controlling the formation of well-
defined nanostructures in bulk*>*>*® and in thin films.***>*%*" This approach
associates low molar mass substances with one of the blocks by non-covalent
interactions.

We have applied the supramolecular approach to thin films of PS4VP
block copolymers of high molar mass (about 100,000) and relatively high 4VP
block weight fraction (about 30%). The 4VP block is "complexed" in THF
solution with small molecules that hydrogen-bond to 4VP, notably, ditopic
1,5-dihydroxy-naphthalene (DHN), and, more recently, monotopic napthol
and napthoic acid. The latter two differ only by the functional group, hydroxy
versus carboxylic acid.

Experimental Section

Materials.  The block copolymer poly(styrene-b-4-vinylpyridine)
(PS4VP), with M, = 71900 g/mol for PS and 30200 g/mol for P4VP and
M., /M, = 1.08 for PS and 1.13 for both blocks, was purchased from Polymer
Source and used as received. 1,5-Dihydroxynaphthalene (DHN) (97%) was
purchased from Aldrich, filtered in acetone using 0.45 pm PTFE filters and
recrystallized from acetone/hexane (50/50 v/v). Napthol (>99%) and napthoic
acid (>97%) were obtained from Aldrich and Fluka, respectively, and used as
received. ~ Tetrahydrofuran (THF, 99.9%) and methanol (99.9%) were
purchased from VWR and filtered twice with 0.2 um PTFE filters before use.

Sample Preparation. To obtain the supramolecular assembly, the
copolymer and small molecule were dissolved together in THF at a constant
copolymer concentration of 0.5 wt %. For DHN, solutions were prepared at
various DHN to copolymer ratios (specified as moles of DHN molecules
relative to the VP moieties); for the other two molecules, the solutions were
equimolar with respect to VP. The solutions were stirred at ca. 70 °C
overnight in closed vials to ensure homogeneous mixing of the components.
They were filtered with 0.2 um PTFE filters just before use. The substrates
were dip-coated by vertically immersing them into the solution at a rate of 10
mm/min, followed by a 20 s pause, and then withdrawal of the substrate from
the solution at a rate of 5 mm/min (unless otherwise specified). To remove
the small molecule, the coated substrates were immersed in methanol for 30
min, dried under nitrogen flow and then in a vacuum oven at 80 °C for 5 min
to ensure complete methanol evaporation. The concentration of 0.5 wt %
copolymer was found to give a film of uniform thickness over the entire
surface of the substrate for equimolar DHN:4VP compositions.

Results and Discussion

Infrared spectroscopy showed that hydrogen-bonding of the small
molecules to the 4VP block indeed occurred, and that rinsing of the dip-coated
film by MeOH removed the small molecules completely. AFM, TEM of I,-
stained films, water contact angle and cyclic voltammetry analyses of films
dip-coated from a solution of PS4VP and DHN in 1:1 DHN:4VP ratio lead to
the picture shown by the representations given in Figure 1 (see ref. 18 for
details). The as-deposited films show a quasi-hexagonal array of nodules
composed of P4VP and DHN that protrude above and penetrate a PS matrix.
After rinsing in MeOH, a selective solvent for P4AVP and DHN, the DHN is
removed, leaving nanopores. Subsequently, a study was made of the effect of
varying the DHN:4VP ratio in the solution from which the films were dip-
coated.
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Figure 1. Schematic representations of the nanostructured PS4VP+DHN
(2:1) film (a) as deposited and (b) after immersion in MeOH to eliminate
DHN. All data in nm. For clarity, the nanostructures have been laterally
aerated. The PS covering the nodules in (a), the ultrathin layer of P4VP
covering the PS matrix in (b), and an ultrathin P4VP wetting layer at the
interface with the substrate are not shown.
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Figure 2 (a-c) gives AFM height images of films deposited from
solutions of different DHN:4VP ratios before and after DHN removal. At a
DHN:4VP ratio of 1:2, the complex is stoichiometric with respect to the
functional groups (OH:VP). The AFM images for this composition (Figure
2a;) show nodules that, compared to the 1:1 composition,*® are closer together,
are smaller on average, have greater size dispersity (with some fused into
larger domains) and appear to have greater lateral disorder. After DHN
removal (Figure 2a,), they are replaced by pores, still with significant lateral
disorder and variability in sizes and shapes, including some lateral channels.
These observations suggest that more DHN is necessary to obtain well-
ordered patterns. Given the bifunctionality of DHN, it is possible that this is
related, at least in part, to a physical crosslinking phenomenon that is, in
principle, present for DHN:VP molar ratios below 1:1.

Figure 2. (a)-(c) AFM height images of PS4VP+DHN thin films dip-coated
on silicon, as deposited (subscript;) and after rinsing by MeOH to remove
DHN (subscripty). DHN:4VP molar ratios in solution: (a) 1:2, (b) 2:1, (c)
4:1. AFM height scale: 0-20 nm. (d) TEM image of the film dip-coated from
the 4:1 solution, after removal of DHN and staining by I,.

At a molar ratio of 2:1, the DHN molecules are present in excess relative
to the pyridine moieties. The large white areas on parts of the film surface in
Figure 2b; (also observed in TEM) are indicative of some phase separation.
However, it did not interfere with the block copolymer deposition process,
and, as shown in Figure 2b,, a regular pore pattern is obtained after DHN
removal (the phase-separated areas also being removed by methanol rinsing).
The geometric dimensions of the nanostructures are similar to those obtained
with the 1:1 ratio, with a small increase in the average pore diameter and
depth and in film thickness. In addition, no lips around the pores are visible.
These results suggest that, despite phase separation of a fraction of the DHN,
a somewhat greater than stoichiometric amount of DHN was incorporated into
the P4VP phase, and had some influence on the structural parameters.

Much greater effects were obtained with the 4:1 molar ratio (Figure 2c).
In this case, we were able to obtain deposited films showing no DHN phase
separation on the surface. This implies that it is possible to incorporate a large
excess of DHN in the P4VP phase (although it cannot be affirmed that the
molar ratio in the deposited film is actually 4:1). Despite the large increase in
weight fraction of the P4VP+DHN phase (75% if all the DHN is
incorporated), TEM imaging shows that the morphology of the deposited film
remains in the form of P4VP+DHN nodules (stained by I,) in a PS matrix
(unstained). The periodicity of the nodules is significantly greater than for the
other compositions, at about 70-80 nm. The film thickness at the matrix level
is approximately doubled compared to the 1:1 and 2:1 ratios; however, the
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protrusion of the nodules is less, such that the total film thickness (at the
nodule tops) is only moderately increased. The notable increase in the film
thickness at the PS level with increase in DHN:4VP molar ratio above 1:1
suggests that the preference of THF for the PS phase is reduced by DHN in
excess. Combining this with what was noted for the 1:1 ratio and the
copolymer with no DHN added," it appears that, whereas complexation of the
P4VP block by DHN reduces the relative solubility of this block in THF, an
excess of DHN beyond equimolar reverses this trend. An analogous effect is
observed in aqueous solutions of polyelectrolytes with oppositely charged
surfactants, where there is precipitation in the vicinity of stoichiometric
compositions and resolubilization occurs as excess surfactant is added.™

After DHN removal, AFM images (Figure 2c;) show the pore-like
surface morphology, which, by the absence of distinct lips around the pores, is
similar to that for the 2:1 ratio. The corresponding TEM images (Figure 2d)
of the I,-stained film are particularly revealing. The white-colored pores are
very well defined, and are clearly delimited by a dark ring (indicating the
location of stained P4VP). Thus, the P4VP phase appears to be strongly
concentrated around the pores. The pore diameter is much greater than for the
1:1 molar ratio, as would be expected from the elimination of a much greater
amount of DHN, and the pore depth appears to match the film thickness,
suggesting complete or almost complete penetration of the film (despite its
much greater thickness compared to the lower molar ratios).

Cyclic voltammetry (CV) measurements of the MeOH-rinsed 4:1 film
deposited on a gold substrate indicate that the pores penetrate sufficiently
deeply to permit electrochemistry (Figure 3), which was not observed for the
1:1 and 2:1 films.*® The increased potential difference in the redox peaks for
the rinsed film compared to bare gold is attributed to an electron tunneling
mechanism through an ultrathin layer of copolymer remaining at the bottom
of the pores. Calculation based on the CV results indicates a thickness of 1.3-
2.5 nm for this residual surface layer.'®
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Figure 3. Cyclic voltammograms of Fe(CN)s>/Fe(CN)s* on gold substrates
before (black) and after (blue) coatlng from a PS4VP solution of 4:1
DHN:4VP ti

Figure 4. TEM images of dip-coated films obtained from THF solutions of
PS4VP and napthol (left) and of PS4VP and napthoic acid (right), for
equimolar ratios of small molecule to 4VP.

This study using DHN was followed up by investigations with other
hydrogen-bonding small molecules. In particular, two monotopic molecules,

napthol and napthoic acid, which differ only by the hydrogen-bonding group —
OH versus COOH — were used in the place of DHN. As shown in Figure 4,
dip-coated films from equimolar small-molecule:4VP solutions of identical
concentration and using identical dip-coating conditions (substrate withdrawal
speed of 2 and 3 mm/min) lead to drastically different film morphologies.
The use of naphthol leads to the quasi-hexagonally ordered nodular film as
above for DHN, whereas the use of napthoic acid (NA) leads to the fingerprint
morphology of alternating PS and P4VP+NA. Furthermore, a change of
solvent to chloroform when using napthol gives the fingerprint morphology,
whereas a change of solvent to dioxane when using NA leads to the nodular
morphology. On the other hand, when the substrate withdrawal speed is
reduced to 0.5 mm/min, NA-containing solutions do lead to films with the
nodular morphology. We are currently investigating these phenomena in
detail, and will report our findings at the meeting.

Conclusions

In the present contribution, we have shown that a high molar mass,
asymmetric PS4VP block copolymer (about 100,000 g/mol and 30 wt % VP)
gives a dip-coated film with quasi-hexagonal nodular morphology of enriched
P4VP in a PS matrix, using a ditopic molecule (DHN) in THF solution.
Rinsing with methanol gives a nanoporous film, with the pores penetrating
close to the surface only for sufficient excess of DHN (relative to 4VP), as
shown by cyclic voltammetry. The use of napthol similarly leads to a nodular
morphology. However, napthoic acid gives a fingerprint morphology from
THF solution, unless the substrate withdrawal speed is reduced drastically.
This indicates that the choice of small molecule, in addition to the solvent and
substrate withdrawal speed, can be used to manipulate the morphology of the
deposited film.

References

(1) Hamley, I. W. Nanotechnology 2003, 14, R39.

(2) Park, C.; Yoon, J.; Thomas, E. L. Polymer 2003, 44, 6725.

(3) Mendes, P. M.; Preece, J. A. Curr. Opin. Coll. Interf. Sci. 2004, 9, 236.

(4) Glass, R.; Moller, M.; Spatz, J. P. Nanotechnology 2003, 14, 1153.

(5) Krausch, G.; Magerle, R. Adv. Mater. 2002, 14, 1579.

(6) Hamley, I. W. The Physics of Block Copolymers. Oxford: Oxford
University Press, 1998.

(7) Abetz, V.; Simon, P. F. W. Adv. Polym. Sci. 2005, 189, 125.

(8) Gohy, J.-F. Adv. Polym. Sci. 2005, 190, 65.

(9) Li, M.; Coenjarts, C.; Ober, C. K. Adv. Polym. Sci. 2005, 190, 183.

(10) Green, P. F.; Limary, R. Adv. Coll. Interf. Sci. 2001, 94, 53.

(11) (a) Ruokolainen, J.; Mékinen, R.; Torkkeli, M.; Mékeld, T.; Serimaa, R.;
ten Brinke, G.; Ikkala, O. Science 1998, 280, 557. (b) Ruokolainen, J.;
Saariaho, M.; Ikkala, O.; ten Brinke, G.; Thomas, E. L.; Torkkeli, M.;
Serimaa, R. Macromolecules 1999, 32, 1152. (c) Bondzic, S.; de Wit, J.;
Polushkin, E.; Schouten, A. J.; ten Brinke, G.; Ruokolainen, J.; lkkala,
O.; Dolbnya, I.; Bras, W. Macromolecules 2004, 37, 9517.

(12) Hong, J.-Y.; Hong, J.-L. J. Polym. Res. 2004, 11, 89.

(13) (a) Fahmi, A. W.; Braun, H.-G.; Stamm, M. Adv. Mater. 2003, 15, 1201.
(b) Fahmi, A. W.; Brinig, H.; Weidisch, R.; Stamm, M. Macromol.
Mater. Eng. 2005, 290, 136.

(14) (a) Sidorenko, A.; Tokarev, I.; Minko, S.; Stamm, M. J. Am. Chem. Soc.
2003, 125, 12211. (b) Tokarev, l.; Krenek, R.; Burkov, Y; Schmeisser,
D.; Sidorenko, A.; Minko, S.; Stamm, M. Macromolecules 2005, 38,
507.

(15) Liang, C.; Hong, K.; Guiochon, G. A.; Mays, J. W.; Dai, S. Angew.
Chem. 2004, 116, 5909.

(16) Lu, Q.; Bazuin, C. G. Nano Lett. 2005, 5, 1309.

(17) Jeong, U.; Ryu, D. Y.; Kim, J. K.; Kim D. H.; Wu, X.; Russell, T. P.
Macromolecules 2003, 36, 10126.

(18) Laforgue, A.; Bazuin, C. G.; Prud'homme, R. E. Macromolecules 2006,
39, 6473.

(19) Goddard, E. D. In “Interactions of Surfactants with Polymers and
Proteins”; Goddard, E. D. and Ananthapadmanabhan, K. P., eds. Boca
Raton: CRC Press, 1993; Ch. 4, p. 177.

Polymer Preprints 2007, 48(1),671



	Table of Contents
	=================
	Next Page
	Previous Page
	=================
	Print
	=================
	30 Years of Conducting Polymers
	3,4-Ethylenedioxythiophene (EDOT) Based Processable Precursor Polymers for the Synthesis of Poly(3,4-Ethylenedioxythiophene) (PEDOT)
	Affect of Silane Substitution on Solid-State Oxidative Conversion of Poly[(2,2prime-Bithienyl)dialkylsilane] Precursors to Poly(Bithiophene)
	Biotechnical Aspects of Conductive Polymers: Biosensors, Biochips and Biocompatibility
	Carboxylic Acid-Modified EDOT for Bio-Functionalization of Neural Probe Electrodes
	Cascade Synthesis of Enzymatic Ring-Opening Polymerization and Atom Transfer Radical Polymerization
	Characterization of N-Functionalized Poly(Dithieno[3,2-B:2',3'-D]pyrrole)s in Ternary Blend Bulk Heterojunction Structured Organic Electronic Devices
	Charge Transport in Conjugated Polymers: Thirty Years of Progress in Theoretical Description
	Chemiluminescent Conjugated Polyelectrolytes
	Color Changing Electrochromic Fibers
	Comparison of Initiator to Catalyst Stoichiometry in Cp2TiCl-Mediated Styrene Polymerizations from Peroxides, Aldehydes and Epoxides
	Comparison of Two Precursor Routes to Conducting Polythiophenes
	Conducting Polymer Nano-Architectures from Diverse Synthetic Routes
	Conjugated Macromolecules from Acetylenic Building Blocks
	Conjugated Polyelectrolytes Featuring Carboxylate Side Groups: Synthesis, Amplified Fluorescence Quenching and Sensitized Solar Cells
	Conjugated Polymers of Bis(2-(3,4-Ethylenedioxy)-Thienyl)-Thiophene (BEDOT-T) from Poly(Arylsilane) Precursors via Solid-State Oxidative Conversion
	Conjugated Polythiophenes from Poly(N-Vinylpyrrolidone) Precursor Conversion in the Solid Swollen State
	Construction of Superhierarchical Structure of Helical Polyacetylene by Using Liquid Crystal Field
	Controlled Electroactivity in Polyheterocycles
	Controlled Release from Biomems Devices Utilizing Electroactive Polymers
	Dependence of Polyacetylene Conductivity on Doping Level: An Epilog
	Development of Conjugated Polymers for Use in All-Polymer Solar Cells
	Difussion Coefficient of Lithium Triflate Ions in Polyterthiophene-Co-Polynorbornene Submicron Fibers and Films by Electrochemical Potential Step Experiments
	Directly Grafts the Conjugated Polymer to Nanoparticle Surface Synthesis, Characterization and Application for Organic Electronic Devices
	Dithieno[3,2-b:2',3'-d]pyrrole-Based Materials: Oligomers and Polymers with Enhanced Fluorescence
	Dual-Polymer Electrochromic Film Characterization Using Bipotentiosatic Control
	Effects of Acceptors on the Electronic and Optoelectronic Properties of Fluorene Based Donor-Acceptor-Donor Copolymers
	Electrochemical Tuning of the Optical Properties of Crystalline Colloidal Arrays Composed of Poly(3,4-Ethylenedioxythiophene)-Coated Silica Particles
	Electrochromic Conducting Polymers in Window, Display, and Variable Optical Attenuator Devices
	Electronic, Optoelectronic, and Light-Emitting Properties of Fluorene-Quinoxaline and -Pyrazinoquinoxaline Conjugated Alternating and Random Copolymers
	Enhance Photocurrent in Poly(3-Hexylthiophene)/Gold Nanoparticle Composite Films by Gold Surface Plasmon Resonance
	Exciton Migration in Rigid Rod Conjugated Polymers
	Exciton Transport and Inorganic/Organic Photovoltaics
	Facile Synthesis of P3HT-P2VP Block Copolymers and Their Self-Assembly Behavior
	Formulation and Characterization of Ultrahigh Conductive Epoxy Composites
	Fullerene Derivatives and Conjugated Polymers
	Highly Conductive DEHSS-Doped Polyaniline Synthesized in Different Protonic Acid
	Highly Fluorescent Oligothiophenes Incorporating Central Dithieno[3,2-b:2',3'-d]pyrroles: Side Chain Effects on Solution and Solid-State Properties
	Investigation of Polyaniline Nanofiber Mophology
	Low Band Gap Donor-Acceptor Polymers
	Modulation of Conducting Polymer Sheet Conductivity by Transition Metal Complex Monolayers
	Molecular Design on Soluble Conjugated Polymers for Electronic and Electrochemical Applications
	N-Alkylated Poly(3,4-Propylenedioxypyrrole)s as Soluble and Processable Electroactive Materials with Tunable Electronic and Optical Properties
	Nanoscale Interface Engineering and the Performance on Organic Memory Devices
	Nanostructured n-Channel Ladder Polymer Transistors and Complementary Inverters
	Naphthalenetetracarboxylic Diimide-Grafted Poly(3,4-Ethylenedioxythiophene)s
	New Low-Bandgap Poly(2,7-Carbazole) Derivatives in High Performance Solar Cells
	New pi-Conjugated Organoboron Polymers
	New Structure-Function Relationships of Conjugated Polyelectrolytes
	n-Type Conjugated Polymers
	Optically Active Polyfluorene Aggregates Induced by Chiral Solvents
	Patterning of Electrochromic Polyterthiophene Fiber Mats and Films and Potential Applications
	PEO Based Block Copolymer as All-Solid State Battery Electrolyte
	Photoelectric Processes of Organic Versus Inorganic Semiconductors
	Photoluminescent Studies of New Conjugated Fluorinated Aryl Ether Polymers
	Poly(3,4-Ethyelendioxythiophene) PEDOT via Solid-State Oxidative Conversion of a Germane Polymer Precursor
	Poly(3,4-Ethylenedioxythiophene) (PEDOT) from Processable Precursors via Bromine Vapor Exposure
	Poly(Diacetylene)s and Their Impact for Understanding Polyconjugated Macromolecules
	Poly(N-Alkylaminothiophene)s: Heteroatomic Analogues of Polyalkoxythiophenes or an Unique New Class of Polythiophenes?
	Polybithiophene from Melt Processed Poly[(2,2prime-Bithienyl)dimethylsilane] Using Solid-State Oxidative Conversion
	Preparation of New Phenylene-, Thiophene-, and Pyrrole-Based Pi-Conjugated Polymers
	Regioregular Random Copoymers of 3-Alkylthiophene and Thiophene
	Rod-Coil Graft Copolymers from Poly(3-Hexylthiophene) Precursors
	Schizophobic Fluorinated/Zwitterionic Copolyelectrolytes
	Seeing the Light with Polymers
	Silicon-Containing Dendritic Tris-Cyclometalated Ir(III) Complexes and Their Electrophosphorescence in a Polymer Host
	Single Molecule Surface Enhanced Raman Spectroscopy of Conjugated Polymers
	Spin Interconversion in Oligofluorene Films
	Structure - Property Relation and Design of Optimized Materials for Bulk-Heterojucntion Solar Cells - Towards 10 % Energy Conversion Efficiency
	Study on the Molding Characteristics of Injection Molded Conductive Plastic Used for Bipolar Plate of Fuel Cell
	Supercapacitors Based on Polymeric Dioxypyrroles and Single Walled Carbon Nanotubes
	Surprising Impact of Small Electric and Magnetic Fields on Conducting Polymers
	Synthesis and Applications of Aligned Polyaniline and Polypyrrole Nanofibers
	Synthesis and Applications of Conducting Polymer Nanofibers
	Synthesis and Optoelectronic Properties of Poly(Quinoxaline Vinylene) and Its Random Copolymer with Fluorene
	Synthesis of a Novel pH-Sensory and Highly Stable Conjugated Copolymer Containing Oxadiazole Derivatives
	Synthesis of Metal Thiophenedithiolenes for the Production of Magnetic Conducting Polymers
	Synthesis of Soluble Cross-Linked Poly (Styrene-Divinylbenzene-Natural Rubber) and Molecule Size Determination
	Synthesis of Thieno[3,4-b]pyrazine Oligomers as Precursors to Low Band Gap Materials and Models of Effective Conjugation
	Triptycene-Containing PPEs: Effect of Perfluoroalkyl Substitution on Polymer Aggregation
	Twenty Years of Development of Low Bandgap Polymers
	Use of Sugar-Substituted Poly(Paraphenyleneethynylene)s as Biodiagnostic and Biosensory Fluorescent Materials

	Combinatorial and High Throughput Polymer Chemistry
	Acrylic Polyol Composition and its Effect on the Fouling-Release Performance of Siloxane-Urethane Coatings Developed Using Combinatorial/ High Throughput Methods
	The Application of Combinatorial/High-Throughput Methods to Atom Transfer Radical Polymerization of Polymerizable Triclosan Derivatives
	The Application of Combinatorial/High-Throughput Methods to the Development of Hybrid Organic-Inorganic Coatings for the Protection of Aluminum Alloys (2024-T3)
	ATRP and Free Radical Polymerizations Using High Throughput Approach - Effect of Inhibitor
	Automated Parallel Heterogeneous Polymerizations
	An Automated Software Tool for the Rapid Evaluation of Bacterial Biofilm Retraction on Fouling-Release Marine Coatings
	Combinatorial Exploration of Tethered Biocides in Marine Coatings
	Combinatorial Methods for Tissue Engineering
	The Development of a Combinatorial/High-Throughput Workflow for Hybrid Organic-Inorganic Coating Research
	Gradient Polymer Films on Surfaces Using Thiol-Ene and Thiol-Acrylate Polymerizations
	High Throughput Screening of Compositional Variables in a Siloxane-Urethane Coatings Systems for Marine Applications
	A High Throughput System for Accelerated Weathering and Automated Characterization of Polymeric Materials
	High-Throughput Investigations on the Nitroxide Mediated Polymerization Conditions Using an Automated Parallel Synthesizer
	Incorporation of Quaternary Ammonium Salts in Silanol Terminated Polydimethylsiloxane Using a High-Throughput Combinatorial Approach
	Microfluidic Dynamic Light Scattering Used for High Throughput Measurements
	Microfluidic Reactors for Polymer Particles
	A Multi-Sample Melt Micro-Rheometer
	Pushing the Envelope: Adapting Combinatorial and High-Throughput Methods to New Materials Systems
	Rapid Physical Characterization of a Family of Polyolefins Using High Throughput Techniques
	Spectral Imaging Techniques as a Truly Parallel High-Throughput Screening Tool
	Statistical Copolymer Brush Composition Gradients via Microchannel Confined Surface-Initiated Photopolymerization
	Synthesis and Characterization of Polyurethane Dispersions by Traditional and Automated Methods
	Synthesis and Screening of Polymer Libraries for LCST Behavior and Mechanical Properties
	Synthesis of Polymer-Grafted PAMAM-G-PSt with a Shell of PSt Grafts on the Surface of PAMAM Dendrimer by ATRP
	Wireless Resonant Sensor Array System for High-Throughput Materials Screening

	Emerging Frontiers in Polyolefins
	Chain-Walking vs.Insertion with Ni-Iminophosphonamide Catalysts
	Crystallization of Isotactic Poly(Propylenes) with Enhanced Melt Strength
	Highly Syndiotactic Copolymers of Propylene and Higher Alpha-Olefins
	Long Chain Branched Isotactic Polypropylene via Metallocene Catalyst and T-Reagent
	Novel Materials by Catalytic Polymerization of Olefins in Emulsion
	Olefin Addition Polymerisation of Cyclobutene-Type Monomers with Early and Late Transition Metal Compounds
	Polymerization of Alpha-Olefins by New Diamine-Diphenolate Group IV Complexes
	Progress on the Polar Monomer Problem
	Reorganization and Crystallization of Quenched Mesomorphic Isotactic Polypropylene During Thermal Annealing
	Rheologically Detected Interplay Between Phase Separation and Crystallization for Polyolefin Blends: How Strong Effects Spinodal Decomposition Can Bring on the Simultaneously Occurring Crystallization
	Single Component, Well-Defined Catalysts for the Copolymerization of Olefins and Acrylates to Linear, High Molecular Weight, Random Copolymers
	Single-Site Catalyst for the Copolymerization of Ethylene with Methyl Acrylate
	Synthesis of Functionalized Polyolefin/Montmorillonite Nanocomposites
	Well-Defined Poly(Propylene-g-Styrene) Graft Copolymers by Combining Quasiliving ATRP and Metallocene Catalysis: A Semi-Combinatorial Approach

	Excellence in Graduate Polymer Science Research Symposium
	Anisotropic Encapsulation of Superparamagnetic Nanocrystals in Polymeric Biphasic Nanocolloids
	Atom Transfer Radical Polymerization in Two-Step Emulsion
	Base-Free Suzuki Polymerization for the Synthesis of Carboxylic-Acid Functionalized Conjugated Polymers as Dye Sensitizers in Graetzel Photovoltaic Cells
	Formation and Mechanics of Electrospun Polymer Jets
	General Ability of Nanoparticles to Induce Defects in Model Cell Membranes
	General Strategy for the Synthesis of Biologically Active Block Copolymers
	Gradient Copolymers: Exploiting the Synthesis, Characterization and Application of a New Class of Copolymer Materials
	Impacts of Molecular Weight, Repeat Unit Structure, Chain Stiffness, Composition, and Sample Geometry on the Tg-Nanoconfinement Effect: Novel Studies by Fluorescence
	The Influence of Branched PEG Chains on Polymer Micelles: How to Build a Better Drug Delivery System
	Label Free and Self-Signal Amplifying DNA Microarray Sensor
	Living ROMP of Novel Cationic Monomers in a Novel 2,2,2-Trifluoroethanol/Methylene Chloride Solvent Mixture
	Monte Carlo Simulation of Self-Assembling Supramolecular Gel
	New Initiators for Living Radical Polymerization: Cp2TiCl-Catalyzed Set Reduction of Aldehydes
	Noncovalent Assembly of Erodible Drug-Delivery Matrices Based on Polysaccharide-Peptide Interactions
	Novel Biopolymeric Networks Fabricated Using Nanostructured Lyotropic Liquid Crystalline Templates
	Novel Star-Branched Polymers via a Combination of Quasiliving Cationic and Atom Transfer Radical Polymerizations
	Novel Synthesis and Polymerization of Protected Dihydroxy 7-Member Cyclic Carbonate
	Peptide-Polymer Surface Interactions
	Preparation of Well-Defined Azobenzene Polymers by Ring Opening Metathesis Polymerization
	Proton Exchange Membranes for Fuel Cell Applications
	Responsive Polyelectrolyte Membranes
	Scaling Down Organic Single-Crystal Transistors
	Selective Filtration of Water-Oil Mixtures by Stimuli-Responsive Brushes
	Selective Phosphate Recognition by Triurea-Based Molecularly Imprinted Polymers
	Selective Wetting and Adhesion on Micropillar Arrays Grafted with Thermoresponsive Polymer Brushes
	Self-Assembled Inorganic Interfaces as a Tool for Control for Control Over Conducting Polymer Conductivity
	Simple Approach to the Chemical Modification and Crosslinking of Poly(epsilon-Caprolactone) in the Synthesis of Novel Degradable Polyester Materials
	Soluble Polymer-Bound ATRP Polymerization Catalysts
	Surface Modification Using Thiol-Ene Polymerizations
	Surface Segregation in Polymer Blends Induced by Surface Freezing
	Synthesis, Characterization, and Self-Assembly of Large Comb Block Copolymers

	General Papers
	Acid Labile Sugar Based Hydrogels for Protein Encapsulation and Release
	Acrylates as End-Group Functionalization Agents in ROMP
	Amorphous Unsaturated Aliphatic Polyesters Derived from Dicarboxylic Monomers Synthesized by Diels-Alder Chemistry
	Analysis of Polymeric IR Spectra via Principal Component Analysis (PCA) and Visualization Tools
	Annulated Ditopic N-Heterocyclic Carbenes as Modular Components in Main-Chain Organometallic Polymers
	Biocompatible Thermoplastic Poly(Ester Urethane)s with Novel Soft Segments
	Controlled Synthesis of Bimodal Polyethylene Using Supported Dual Catalysts
	Effect of Branch Density on Polyoxymethylene Copolymers
	Effect of Solvent Quality on the Properties of Multi-Responsive Metallo-Supramolecular Gels
	Effects of Solvents on Conformational Rigidity of Poly(2,6-Di-iso-Propylphenyl Methacrylate) in Dilute Solutions
	Excimer Emission in Di-Alkyl Poly(p-Phenylene Ethynylene) Light Emitting Devices
	GPC-MALS Characterization of Fluoropolymers in alpha alpha alpha-Trifluorotoluene Mobile Phase
	Influence of Hydrogen Bonding on the Photoreactivity of Cinnamate Functionalized Flexible Acrylic Copolymers
	Influence of Nanoparticles on Crystallization of Isotactic Polypropylene
	In-Situ Formation of (Amide-Imide)-Silica Composites by the Sol-Gel Process
	Kinetic Modeling of Surface-Initiated Photoiniferter-Mediated Photopolymerization in Presence of Tetraethylthiuram Disulfide
	Kinetics and Properties of Flame Resistant Styrenic Copolymers
	Manipulation of Core Cross-Linked Star Polymer Architecture via Degradation and Chain Extension
	Micellization Studies of Functional Block Copolymers Derived by ROMP
	Microwave-Assisted Synthesis and Properties of Novel Poly(2-Oxazoline)s
	New Methods for Graft Copolymer Synthesis: Mixed Graft Copolymers via Iterative Cp2TiCl-Catalyzed Radical Ring Opening of Poly(Glycidyl Methacrylate) Epoxides
	Novel Antibacterial Polymers
	Organic Core-Shell Nanoobjects by Living Anionic Polymerization
	Organotitanium-Catalyzed Polystyrene Synthesis in the Presence of Organosilanes
	Photoactivated Cationic Frontal Polymerization of Alkyl Glycidyl Ethers
	pH-Responsive Fluorene-Pyridine Copolymers: A Fundamental Study on the Effects of Protonation
	Rational Design of Electron Transporting Polymers: High Electron Mobilities in Phenacyl-Thiophene Molecules and Polymers
	Release Behavior of a Barnacle Reattached to Silicone Coatings
	Solution Properties of Antitumor Sulfated Derivatives of beta-D-Glucan from Poria Cocos
	Study of Room- Temperature-Crosslinking Fluorinated Acrylate Copolymer Latex
	Surface Modification and Polymer Grafting "from" and "through" Titania Nanoparticles
	Synthesis and Characterization of Novel Absorbable Cyanoacrylate Adhesives for Medical Applications
	Synthesis and Characterization of Random Copolyimides
	Synthesis and Characterization of Vinyl-Triazole Based Monomers and Polymers
	Synthesis and Crosslinking of Poly(Arylene Ether Sulfone) Blend Membranes
	Synthesis and Polymerization of Sulfolane-3- Propenyl Ether
	Synthesis of Ferroelectric Polymers with Tunable Dielectric Constants
	Synthesis of New Acrylate-Based Cationic Surfmers and Their Use in the Synthesis of PMMA-Clay Nanocomposite via Heterophase Polymerization
	Thermodynamics of Aggregate Solvation in Poly(Dioctylfluorene) Solutions
	Thermoresponsive Poly(N-Isopropylacrylamide-co-N,Nprime;-Cystaminebisacrylamide) Thin Films on Gold
	Tunable Thermo-Reversible Polymer Networks by Multifunctional Hydrogen Bonding Self Assembly

	General Papers and Segmented Block Copolymers
	The AFM Study on the Surface Morphology of a Novel Hydrogenated Elastomer and its Sulfonated Derivatives
	Analysis of the Architecture of Polyisobutylenes by Multidetection SEC and Selective Chemical Link Destruction
	Aromatic Copolycarbonates of Bisphenol a and Triptycene-1,4-Hydroquinone
	Behavior of Macromolecular Tertiary Amine in Photopolymerization
	Catalytic Regio-Controlled Oxidative Coupling Polymerization of 2,5-Dimethylphenol
	Cationic Polymerization of Vinyl Derivatives Promoted by Thianthrene Cation Radical
	Characterization of Biostability and Vascular Compatibility and Safety of Different Compositions of Poly(Styrene-B-Isobutylene-B-Styrene) Copolymers
	Chemical Modifications for Advanced Soft Lithography
	The Chemoenzymatic Synthesis of Novel Amphiphilic Pentablock Copolymer
	The Chemoenzymatic Synthesis of Poly(2,2,2-Trichloroethyl 10-Hydroxydecanate)-Block-Polystyrene Combining Self-Condensation Polymerization and ATRP
	Click Functionalization of Aliphatic Polyesters
	Composite Proton Exchange Membranes for Fuel Cells: Direct Polymerization of Sodium Styrenesulfonate from Silica Surfaces
	Condensative Block Copolymers With Controlled Molecular Weights and Their Phase Separation
	Confocal Raman Spectroscopy and Principal Component Analysis of Multi-Layer Polymer Films
	Conjugated Polymers Containing First Row Transition Metal Complexes
	Control of Interfacial Properties of Silica Nanoparticles with Grafted Mixed Polymer Shell
	Controlling Polymerizations Initiated by Lewis Acid-Induced N-Methyleneamines: Effect of Solvent, Lewis Acid, and Additives
	Cp2TiCl Catalyzed Graft Copolymerization of Styrene and (Meth)Acrylates from the Epoxides of Glycidyl Methacrylate Copolymers
	Cyclopolymerization of Bulky Adamantyl and Cyclohexyl alpha-(Hydroxymethyl)Acrylate Ether Dimers by ATRP
	Density Functional Calculations as a Probe of Hydrogen Bond Strength and Mesophase Stability in Supramolecular Liquid Crystalline Polymers
	Deposition Methods for 3-Aminopropyltriethoxysilane Films
	Dipropargyl Ethers of High Aspect Ratio Bisphenols
	Dodecanol Encapsulation by Polymer Through Emulsion Polymerization and its Release Thereafter
	Effect of Ligand and Initiator Structures on the Equilibrium Constants in ATRP
	Effect of Ultrasonic Irradiation on Enzymatic Modification of Konjac Glucomannan
	Electrospray Ionization Time of Flight Mass Spectrometry Analysis of Perfluoroalkyl Acrylic Oligomers Synthesized Using Atom Transfer Radical Polymerization
	Enhancement of Glass Transition Temperature for MMA Copolymers with Fluorinated Aryl Methacrylates Involving Intermolecular Interaction
	Facile Synthesis of Poly(Aroyltriazole)s by Metal-Free 1,3-Dipolar Polycycloaddition (Click Polymerization)
	Free Radical Copolymerization Behavior and Copolymer Properties of 1-Vinylnaphthalene and Fluorinated Styrenes
	Gas Permeability of PEO-Based Segmented Block Copolymers
	Gas-Phase Reactions of PPI Dendrimers and Analogs Complexed with Divalent Zinc
	Glucose Biosensor Based on PEM Films /Sol-Gel Matrix Composite Membrane
	Grafting of Detonation Nanodiamond with M-Poly(Etherketone) in Polyphosphoric Acid
	Grafting of Hyperbranched Polyphenylene Sulfide Onto the Surface of Functionalized Multi-Walled Carbon Nanotube
	Grafting of Poly(Ether-Ketones) Onto Graphite via In-Situ Polymeryzation of 3- And 4-Phenoxybenzoic Acids in Polyphosphoric Acid
	Heteroatomic-Core Supramolecular Liquid Crystalline Polymers
	High Tg Segmented Copolymers with Monodisperse Crystallizable Segments
	Highly Branched, Segmented Polyurea Elastomers Through Oligomeric A2 + B3 Approach
	Hydrophobical Self-Association of N-Acylated Chitosan
	Hydrosilylation Polymerization of Cage Silsesquioxane Hydrosilanes with Di-Vinyl or Di-Yne Derivatives
	Hyperbranching Polymerization of Glycerol and Fumaric Acid
	Improved Monomer Synthesis for Hyperbranched Poly(Arylene-Ether-Ketone-Imide)-Part II
	In Vitro Mineralization of Phosphate Containing Polymer Ad-Layers
	Influence of Stereotacticity Defects on the Crystallization of Isotactic Polypropylene
	Influence of the Skin-Core Morphology of Injection Molded Polypropylene on the Migration and Distribution of a Phenolic Antioxidant
	Initiation of Butyl Methacrylate Polymerization in the Presence of Pentametyl Diethylenetriamine and Air
	In-Situ Polymerization of Ab2 Monomer in the Presence of Carbon Nanotubes in Polyphosphoric Acid
	Intermediacy of Radicals in Rearrangement and Decomposition of Metal-Alkyl Species: Relevance to Metal-Mediated Polymerization of Polar Vinyl Monomers
	Investigating Copolymer Architectures: Determination of Reactivity Ratios for Substituted Lactide Monomers
	Ionic Liquids and Their Application in Cellulose Chemistry
	Living Ring Opening Polymerization of Caprolactone with Dichlorotitanium Bisphenolates
	Manipulation of the Branching Structures of Hyperbranched Poly(Arylene Ether Phosphine Oxide)s Using an A2 + B2 + B3 Approach
	Mass Spectrometry of Dendrimer Metal Complexes
	MHMA-Based Clay Nanocomposite via Photopolymerization
	Microwave Synthesis of Poly (Vinyl Alcohol)-Graft-Poly (epsilon-Caprolactone) Copolymers
	Monte Carlo Simulation on Dynamic Behavior of Polymer Chain
	Nanocomposite Based on Thiol-Ene Photopolymerization
	A New Method for Encapsulation of Proteins in Silica Aerogels: Using a Fluorescent Protein as a Model
	Novel Amphiphilic Poly(Ester-Urethanes) Based on Poly (R-3-Hydroxybutyrate) (PHB): Synthesis and Biocompatibility
	Novel Catalysts for the Synthesis of Poly(2,6-Dimethyl-1,4-Phenyleneoxide) (PPO) in Purely Aqueous Environment
	Novel Conjugated Poly(Aromatic Diacetylene)s Containing Triphenylamine-Substituted Fluorene
	Novel Copolymers of Vinyl Acetate and Halogen Ring-Substituted 2-Phenyl-1,1-Dicyanoethylenes
	Novel Fluorescent Polymer Nanoparticles with Chemically Bonded Tetraphenylethylene Derivatives
	Patterning of Block Copolymer Microdomain Orienations in Thin Films
	Peptide Containing Polyolefins Engineered for Biological Applications
	Permeability of Copoly(Ehter-Esters)
	Phase Diagram for the Conformational Behavior of a Long Chain Flexible Polyion in Poor Solvents
	Photosensitive Properties of a Novel UV-Curable Polysiloxane Urethane Diacrylate Oligomer
	Physical and Electric Properties of a PTFE-Containing Gas Diffusion Layer for Proton Exchange Membrane Fuel Cell
	Poly(epsilon-Caprolactone)/Organo-Modified Montmorillonite Nanocomposites by In-Situ Polymerization
	Polymerization of Phthalide-Based Compounds Having Tandem-Reaction Enhancement of Branching (TREB) Reactivity Resulting in Increased Degree of Branching
	Polyurethane Triblock Copolymers Based on Monodispersed Amide Segment - Synthesis, Mechanical, Elastic and Rheological Properties
	Polyurethanes with a Diamine-Diamide Chain Extender
	Preparation and Characterization of Guanidinylated Chitosan
	Preparation of Organoclay Nanocomposites from Biodegradable Poly(3-Hydroxybutyrate-Co-3-Hydroxyhexanoate) (Nodax)Ž
	Preparation of P(St-BA-AA) Hollow Latex Particles
	Probing Early Aggregation and Conformational Transition of Amyloid Peptides with Nonlinear and Time-Resolved Fluorescence Spectroscopy
	Raft Cyclopolymerization of Tert-Butyl alpha-(Hydroxymethyl) Acrylate (TBHMA) Ether Dimer
	Redistribution/Dehydrocatenation of N-Bu3SnH Mediated by Group 4 Transition Metal Complexes
	Role of Excess Zn in Cp2TiCl2-Catalyzed Styrene Polymerizations from Oxiranes, Carbonyls and Thermal Initiators
	Spherical Assembly of Gold Nanoparticles via Good-Solvent Evaporation Process
	Study of Polyelectrolyte Brushes
	Study on Chain Extending of Poly(L-Lactic Acid) by Triphenyl Phosphite Addition During the Processing
	Substituted Benzyl Alcohol Based Bifunctional Initiators Suitable for Atom Transfer Radical Polymerization and Ring Opening Polymerization
	Synthesis and Characterization of Block Copolymers Based on Hyperbranched Polysiloxysilane
	Synthesis and Characterization of Segmented Multiblock Sulfonated Polyarylenethioethersulfones for Proton Exchange Membranes
	Synthesis and Cyclopolymerization of a Non-Symmetric Functional Divinyl Monomer
	Synthesis and Liquid Crystallinity of Poly(Ethyleneimine)s with Cyanobiphenyl Side Chains
	Synthesis and Polymerization of Ether Dimers of Octadecyl and 2-Ethylhexyl alpha- (Hydroxymethyl) Acrylates
	Synthesis and SEC Characterization of Polyisobutylenes from the 4-(2-Methoxy-Isopropyl) Styrene Inimer
	Synthesis and Thermal Properties of Side-Chain Liquid-Crystalline Poly(Ethyleneimine)s with Mesogenic Groups
	Synthesis of p-Phenylenevinylene Dendrons
	Synthesis of Astaxanthin Initiated Poly(Lactide) by Organocatalysis
	Synthesis of Block Copolymers by a Combination of RAFT Polymerization with Click Chemistry
	Synthesis of Conjugated Organometallic Hyperbranched Polymers by Copolycyclotrimerization of Ferrocene-Containing Diynes and Monoynes
	Synthesis of Living/Controlled Cyclopolymers with Six-Membered Tetrahydropyran Repeat Units and Their Corressponding Block Copolymers
	Synthesis of Mg(OH)2/Polystyrene Nanocomposite with Core-Shell Structure by Borane Chemistry
	Synthesis of Novel Cyclopolymers via ATRP for Potential Use in Powder Coatings
	Synthesis of Titania Shell on Polystyrene Core with Tunable Thickness
	Tailoring Branching via Reactivity Ratio Controlled Polymerization Reactions of AB2 Monomers
	Thermal Polymerization of Bisphenol Cyanates to New Resin Materials
	Ultrafast Spectroscopic and Nonlinear Optical Characterization of the Molecular Dynamics of a Herpes Simplex Virus (HSV) Receptor Polypeptide
	Unsaturated Polyesters Prepared Under Mild Reaction Conditions by Aliphatic Nucleophilic Substitution Reactions
	Urea and Thiourea Based Multi-Armed Functional Monomers for Molecular Recognition and Imprinting
	UV Grafting of Poly (Ethylene Glycol) Methacrylate Onto Poly (Vinyl Chloride)

	Polymer Performance, Degradation, and Materials Selection
	Accelerated Aging and Characterization of a Poly(Ester Urethane) Binder
	Accelerated Degradation of Syntactic Polysulfide in the Presence of Viton A
	Ageing of Foamed Polysiloxanes Incorporating Nanoparticles
	Aging of the Binder in Plastic-Bonded Explosive PBX 9501 and Free-Radical Oxidation
	Biodegradable Polymers for Cancer Therapy
	Biodegradable, High Oxygen Barrier Films Based on Polyhydroxylated Dendritic Polymers Cross-Linked with 1,6-Hexametheylene Diisocyanate
	Compostability of Biodegradable Polymers in Real and Simulated Conditions
	Controlled Degradation of the Bioresorable Polymer Polycaprolactone (PCL)
	Controlling the Depth-Dependent Hydrolytic Degradation of Polylactide Using High Energy Radiation
	Degradable Electrospun Porous Silicon-Biopolymer Composites for Orthopedic Tissue Engineering
	Degradable Polymers and Their Interaction with the Environment
	Degradable Thermoplastic Polyurethanes Based on 4,4'-Dicyclohexylmethane Diisocyanate
	Degradation Mechanism and Kinetic Modeling of Intumescent Flame Retarded Poly(Vinyl Acetate)
	Degradation of Crosslinked Unsaturated Polyesters by Using Sub-Critical Water
	Degradation of Novolak Containing Metal Nitrates and Formation of Yttrium-Barium-Copper Oxide
	Degradation of Polymers by Chlorine and Chlorine Species
	Durability Aspects of Poly(P-Phenylene Benzobisoxazole) Fibers Used in Body Armor
	Effect of Drug Characteristics on the Degradation Rate of Polymeric Matrices
	Effect of Pigment Dispersion on Optical Properties and Durability of a TiO2 Pigmented Epoxy Coating
	Environmentally Benign Mild Degradative Transformation of Poly(Vinyl Chloride) Into Useful Products
	Environmentally Degradable Polyolefins
	FTIR Measurement of CO2 Photogeneration from Polyethylene, Polypropylene and Polyester Films
	High Throughput Approaches to Biomaterials for Tissue Engineering and Drug Delivery
	How to Relate Chemical Kinetics Data to Embrittlement in Polymer Oxidative Aging?
	Investigating the Aging Behavior of Polysiloxane Nanocomposites with Degradative Thermal Analysis and Broadband Dielectric Spectroscopy
	Lifetime Prediction - Different Strategies by Example
	Marine-Degradable Thermoplastic Polyurethanes
	Mechanism of Polyester Degradation by Enzymes
	Mechanistic Modeling of Polystyrene Pyrolysis: Reaction Pathways and Product Distribution
	New Cyanate Ester and Poly-P-Phenylene Resins with Low Moisture Absorption and Improved Thermal Stability
	NMR Investigation of Filler Effects of gamma Irradiated Polyurethane Adhesives
	A Non-Empirical Model for the Lifetime Prediction of Polymers Exposed in Oxidative Environment
	Novel Biomimetic Protein-Based Hydrogel with Superior Elasticity
	Nylon Degradation: Thermal-Oxidative Versus Humidity
	Performance and Operation of PVDF-Based Adaptive Polymers in Space
	Photolysis and Photo-Oxidation in Engineering Plastics
	Poly(Arylate-CO-Phosphonate): Synthesis and Characterization
	Polymer Thermal Stability: Effects of Layered Metal Hydroxide Additives
	Polymer Weathering and Stabilization: A Tutorial
	Polymerization of Soybean Oil in Supercritical Carbon Dioxide
	The Practical Use of Chemiluminescence in Thermal Oxidation of Polymers Based on the Most Probable Mechanism of Light Emission
	Probing Degradation in Complex Engineering Silicones by 1H Multiple Quantum NMR
	Profluorescent Nitroxides: Novel Probes of Polypropylene Degradation
	Spectroscopic Investigation of Degradation in RTV Siloxane Foams
	Synthesis and (Bio)Degradation of Poly(Ethyl Glyoxylate)
	Synthesis of Poly(D,L-Lactide) Functionalized with Pendant Carboxylic Acid Groups
	The Affect of Strain on Durability of Model Elastomers
	Thermally Reversible Crosslinked Polymers: Polyurethanes for Coating Applications
	Tutorial: Recent Developments in Synthetic Biodegradable Polymers
	Use of a Respirometer to Measure Oxidation Rates of Polymeric Materials
	Weathering Characteristics of Resorcinol Polyarylate Copolymers

	Polymer Surfaces and Interfaces
	Adhesion of Polyelectrolyte Gels
	Bio-Inspired Adhesion on Incision Patterned Elastic Film
	Bio-Inspired Crack Trapping for Enhanced Adhesion
	Biomineralization of Inorganic Thin Films Mediated by Surface-Grafted Polypeptide Brushes
	Black Lipid Membranes on Polymer Modified Substrates: An Approach Towards a Planar Patch Clamping Technique
	Characterization of Polymer Brushes in Micro-Capillaries
	Chemical Attachment of Penicillin to Expanded Polytetrafluoroethylene (ePTFE) Surfaces Leading to Antimicrobial Properties
	Combining Electrochemistry and High Resolution Microscopy to Trigger and Monitor Release Processes from Individual Polymeric Microcapsules
	Compression-Induced Nanostructures of Hydrophobically Modified Poly-(2-Isopropyl-2-Oxazoline)s at the Air/Water Interface
	Confinement and Interfacial Effects on the Dynamics and Glass Transition of Thin Polymer Films: Novel Fluorescence and Dielectric Spectroscopy Studies
	Confinement, Composition, and Spin-Coating Effects on the Glass Transition Temperature and Stress Relaxation of Thin Films of Polystyrene and Styrene-Containing Random Copolymers
	Contact Studies of Weakly Compressed PEG Brushes with a Quartz Crystal Resonator
	Control and Prevention of Polymer Film Buckling by Incorporating Surface Topographies and Nanoparticles
	Controlling Diblock Copolymer Nanopatterning and Nanoporosity on Surfaces Using Small Molecules
	Diblock-Copolymers Can Form Nearly Conical Equilibrium Droplets
	Dilational Viscoelastic Behavior in Two-Dimensional Polymer Systems with Nanofillers
	Direct Visualization of Lipid Membrane Disruption by Antibacterial Pyridinium Polymers in GUV Model Systems
	Displacer Effects on the Adsorption of Polystyrenes in Nanoporous Silica
	Dry/Wet Nanoadhesive Inspired by Mussel and Gecko Adhesion
	Effect of Tg on the Self-Organization of Gradient Fluorinated Polyacrylates Latex Blends
	Eliminating Reductions in the Glass Transition Temperature at the Free Surface of Polystyrene Films: Studies with Bilayer Films of Different Polymers
	Fluoropolyurethane Hybrids for Thin Film Applications
	Friction Reduction Using Self-Assembled Hydrogels
	Functionalization of Hyperbranched Polysiloxysilane at Focal Point
	Functionalization of Shell Crosslinked Nanoparticles and Their Biodistribution Assessment
	Functionalization via Surface-Initiated Living Radical Polymerizations
	Gradient and Patterned Polymer Brushes Using Microchannel Confinement
	Grafting from and Onto Surfaces via Atom Transfer Radical Polymerization
	Highly Ordered Langmuir Films of Amphiphilic Poly(Propylene Imine) Dendrimers at the Water-Air Interface
	How Does the Nature of the Steric Stabilizer Affect the Pickering Emulsifier Performance of Lightly Cross-Linked, Acid-Swellable Poly(2-Vinylpyridine) Latexes?
	How Polymers Diffuse in Molecularly-Thin Films
	Hydrophilic and Oleophobic Stimuli-Responsive Surfaces
	Hydrophobic Hydration of Single Polymer Chains Studied by Force Spectroscopy
	Improved Interfacial Adhesion Between NITI and PMMA Utilizing a Biomimetic Initiator
	Interfacial Behavior of the Thermo-Responsive Pentablock Copolymer
	Investigation of Doubly-Responsive Photopolymerized Poly(Methacrylic Acid)-Block-Poly(N-Isopropylacrylamide) Brushes
	Lateral Distribution of Surfactants in Waterborne Pressure Sensitive Adhesive Films: Theory and Experiment
	Layer-By-Layer Bioassay Development Using Polyelectrolytes and Organophosphorus Hydrolase
	Limiting Rheological Properties of Octaisobutyl-POSS and Poly(Dimethylsiloxane) Blends
	Liquid Hybrid Polymer Brushes with Rapid Reversible Switching Behavior
	Looped Polymer Brushes at the Solid-Fluid Interface Formed by Preferential Adsorption of Amphiphilic Star Block Copolymers
	Microporous Thin Film Membranes from pH-Responsive Polymer
	Modification of Nylon Membrane Surface with Thin Polymer Layer via "Grafting To" Approach
	Modified Filler-Matrix Interfaces in Polymeric Composites Used as Dental Restoratives
	Monitoring Polymer Surface Structural Changes in Water and in Response to Protein Adsorption in Situ
	Monitoring the Reaction of Telechelics at a Soft Polymeric Interface to Form Interfacial Modifiers
	Morphological Consequences of Assembling Surfactant Nanoparticles on Block Copolymer Interfaces
	Nanoparticle Multilayers
	Nanopatterning and Electrochemical Cross-Linking of Carbazole Functionalized Layer-By-Layer Precursor Polyelectrolyte Ultrathin Films
	Nanoporous Block Copolymer Micelle/Micelle Multilayer Films with Dual Optical Properties
	Nature's Instabilities: Inspiring the Control of Adhesion, Optics, and Sensors in Soft Polymers
	NMR Studies of Structure and Dynamics of Polymers at the Clay Interface
	Observation of a Single Adsorbed Polymer's Conformation on Mica with Scanning Probe Microscopy: Effects of Retraction Rate and Dwell Time
	Perturbations by Surfaces and Interfaces to Tg That Propagate Hundreds of Nanometers in Films: Implications for the Nature of the Glass Transition of Polymers
	Photoreversibly Tunable Wettability on Nanostructured Surfaces
	Plasma Deposited Poly(N-Isopropylacrylamide) Surfaces: Powerful Tools for Biology and Medical Devices
	Plasma Surface Functionalization of Polyphosphazenes
	Polymer Brushes and Grafts from Photopolymer Film Surfaces
	Polymer Brushes- From Microstructured Polymer Layers Tonanophase Separated and Nanogradient Materials
	Polymer Brushes Grafted from Patterned Chemically Active Surfaces via Atom Transfer Radical Polymerization
	Polymer-Functionalized Semiconductor Nanorods
	Polysaccharide Self-Assembly Onto Cellulose via Surface Plasmon Resonance Spectroscopy
	Protein Resistant Properties of Bifunctional Glycerol Dendrons
	Responsive Surfaces and Non-Spherical Colloidal Dispersions Stabilized by Bioactive Molecules
	Reversibly Porating Materials via Microemulsion Polymerization
	Selective Electroless Metallization of Elastomeric Substrates
	Self-Assembly of Facially Amphiphilic Dendrimers on Surfaces
	Silanated Alumina for Novel Epoxy Composites
	Silica - Polymer Hybrids: Structure, Dynamics and Processing
	Solvent-Assisted Polymer Grafting
	Sterically-Stabilized Latexes as Foam Stabilizers
	Stimuli-Responsive LBL Films from Controlled Architecture Polyelectrolytes Synthesized via RAFT Polymerization
	Stimuli-Responsive Surfaces Using Polyampholyte Polymer Brushes Prepared via Atom Transfer Radical Polymerization
	Structure and Scaling Behavior of Polymer Brushes with Multiple Tethers
	Substituent Effects in ATRP of Polystyrene Brushes
	Suppression of Physical Aging in PMMA-Silica Nanocomposites: Using Spin Coating Solvent to Control Polymer-Nanofiller Interaction
	Surface ATRP from Ultrafine Aqueous Silica Sols Using Anionic Polyelectrolytic Macroinitiators
	Surface Characterization of Oxygen-Plasma Treated POSS-Based Acrylic Polymer Thin Films
	Surface Grafting on Poly(Vinyl Chloride) via Physisorbed Free Radical Initiation
	Surface-Initiated ATRP on Planar Surfaces from Adsorbed Polyelectrolyte Macroinitiators
	Surfaces with Responsive Topography: Creasing of Soft Materials Under Compression
	Synthesis of Controlled Layers of Poly(Acrylic Acid) and Their Interaction with Aminofunctional Silsesquioxane Nanoparticles
	Synthesis of Polyacrylamide-Silica Hybrid Nanoparticle Using RAFT Polymerization and Click Chemistry
	Synthesis, Characterization, and Biocompatibility of Vinyl Pyridine-Based Bactericidal Polymer Surfaces
	Temperature Gradient Interaction Chromatography of pi-Conjugated PPV-Based Oligomers
	Theoretical and Experimental Studies on the Surface Structures of Conjugated Rod-Coil Block Copolymer Brushes
	Thin Films of Diblock Copolymer Micelles for Controlled Light Emission of Fluorescent Dyes
	Thin Films of Poly(Styrene-Alt-Maleic Anhydride) by Initiated Chemical Vapor Deposition
	Using Light to Modify Surfaces
	Wetting on Microstructured (Ultra-)Hydrophobic Surfaces

	Segmented Block Copolymers
	Atomic Force Microscopic Study of Microphase-Separated Structure of Polyurethane Elastomers
	Comb Block Copolymers: Synthesis and Assembly Into Photonic Band Gap Materials
	Connecting Morphological Evolution to Thermomechanical Properties of a Model Thermoplastic Polyurethane-Clay Nanocomposite
	Copoly(Ether-Esters) with Long Soft Blocks
	Deformation-Induced Structural Changes in Poly(Ether Ester)s Thermoplastic Elastomers as Revealed by X-Ray Radiation from Synchrotron
	Direct Activation Versus Transformation of Polystyryllithium and Polyisoprenyllithium Living Ends for Ethylene Oxide and Propylene Oxide Anionic Polymerization: Application to the Synthesis of Diblock Copolymers
	Effect of Chain Extenders on Shape-Memory Properties of Segmented Copolymers with Aramid Hard Segments and Polycaprolactone Soft Segments
	Effect of Soft Segment Molecular Weight on the Structure-Property Relationships of Segmented Non-Chain Extended Polyureas Based on Single Isocyanate Molecules as Hard Segments
	High Yield Synthesis of Star Polymers with Low Polydispersity by Cross-Linking Macromonomers in ATRP
	Influence of Liquid-Liquid Demixed vs Crystalline Morphology on the Properties of Segmented Block Copolymers
	Large Deformation Rate-Dependent Stress-Strain Behavior of Polyurea and Polyurethane
	Michael Addition of Acetoacetate Functionalized Oligomers: From Biomedical Applications to Novel Elastomers
	Microstructural Organization of Polydimethylsiloxane Based Segmented Polyurethane Copolymers
	New Block Copolymers Comprised of Polyisobutylene and Poly(Vinylferrocene) Segments
	Phase Transition of Well-Defined Methoxyoligo(Oxyethylene) Styrene Block Copolymers in Concentrated Aqueous Solutions
	Poly (Ether-B-Amide) Copolymers Phase Organization as Revealed by Solid State NMR and Impact Upon Properties
	Rate Dependent Mechanical Performance of Ethylene-Methacrylic Acid (EMAA) Copolymers and POSS-Enhanced EMAA Nanocomposites
	Repeating Sequence Copolymers of Fluorene and Methylene
	Segmented Polyurethane and Polyurea Copolymers with Hard Segments Based on Single Diisocyanate Molecules: Influence of Diisocyanate Chain Symmetry on Morphology and Properties
	Structure, Process, and Property Relationships of Olefin Block Copolymers via In-Situ Synchrotron X-Ray Studies
	Structure-Property Relationships of Segmented Polyurethanes and Polyureas Based on Single Isocyanate Molecules as Hard Segments
	Syntheses of Telechelic Multiblock Copolymers by Using Raft Polymerization
	Synthesis and Characterization of Azobenzene Containing Photoresponsive Rod-Coil Polymers
	Synthesis of Highly Branched Sulfonated Polysulfones for High Performance Electromechanical Transducers
	Synthesis, Characterization and Properties of Co-Polyesters Based on Poly(Trimethylene Terephthalate)
	Triblock Copolymer Based on Monodisperse Aramide Segments - Synthesis, Mechanical and Rheological Properties
	Use of Ionic Liquids in Rod-Coil Block Co-Polyimides for Improved Lithium Ion Conduction
	Wholly Aromatic Rod-Rod Type Block Molecules: Synthesis and Self-Assembled Structure Studies

	Unconventional Processes for Nanostructured and Microstructured Polymer Systems
	Acrylic Triblock Copolymer Gels for Thermoreversible Gelcasting of Ceramics
	Annealing, Structural Changes, and Migration of Polypropylene Nanocomposites
	Aqueous-Only pH-Induced Micelle Assembly of Poly(Acrylic Acid)-b-Poly(p-Hydroxystyrene)
	Bicontinuous Morphologies in Block Copolymer-Nanoparticle Composites
	Bicontinuous Polymeric Microemulsions as Templates for Nanoporous Materials
	Block Copolymer Based Strategies for Controlling the Arrangement of Open and Closed Nanoreactors on Planar Substrates
	Continuous Processing and Deformation Mechanisms of Ultra-Oriented SEBS Triblock Elastomers
	Designed Interfaces in Nanoparticle Filled Polymers
	DNA-Directed Synthesis of Polyaniline and Poly(4-Aminobiphenyl) Oligomers
	Driven Self Assembly of Block Copolymer Nanocomposites on Nanopatterned Substrates for Lithographic Applications
	Dynamic Consequences of Fractal Network Structure of Nanotubes in Polymers
	Dynamics of Ternary Mixtures with Photosensitive Chemical Reactions: Creating Three Dimensionally Ordered Blends
	Effect of Carbon Nanoparticle Geometry on the Interphase in PMMA Nanocomposites
	Evolution of Nanostructure on Surfaces Coated with Ultrathin Multilayer Films
	Expanding the Scope of Nanostuctures Possible from Block Copolymers: Role of Selective Deposition Solvent
	Fabrication of Nanoparticle Arrays Using Directed Assembly of Block Copolymers
	Facile Surface Functionalization of Gold Nanoparticles with Well-Defined RAFT Prepared Glycopolymers
	Formation of Polymer Nanostructures by Micro/Nanofluidics and Supercritical Fluids
	Gelation and Rheology of Short Carbon Nanotubes/Isotactic Polypropylene Composites
	Hierarchically Structured Nanocomposites: Assembly and Properties
	High Internal Phase Emulsion Polymers: Interpenetrating Polymer Networks and Organic - Inorganic Hybrids
	In-Situ Nanoparticle Formation in Homopolymer and Block Copolymer Films: Surface Segregation and Self-Assembly
	Mechanistic Aspects of Formation of Ordered Arrays of Air Bubbles in Polymer Films
	Melt Blending Graphite Into Poly(Ethylene-2,6-Naphthalate)
	Melt Intercalation/Exfoliation of Polystyrene-Sodium-Montmorillonite Nanocomposites Using Sulfonated Polystyrene Ionomer Compatibilizers
	Micro and Nanofabrication via Reaction-Diffusion
	Multicompartment Micelles from the Assembly of Charged Triblocks or Diblock Copolymer Blends with Multivalent Organic Counterions
	Nano - And Microfibrillar Composites from Polymer Blends: Manufacturing, Properties and Applications
	Nanostructuring Polymers with Cyclodextrins
	New Aminophenylsilsesquioxanes, Synthesis, Properties and Epoxy Nanocomposites
	Octavinylsilsesquioxane, A Perfect Nanobuilding Block
	An Overview of Gelcasting
	Polymer Nanocomposites with Prescribed Morphology: Going Beyond Nanoparticle-Filled Polymers
	Selective Dispersion of Nanofillers in PET/PC Blends, Tailored by Thermodynamics of Mixing and Melt-Processing Conditions
	Self-Assembly of Methacrylic Hydrogels by Solvent Exchange
	Shear-Induced Orientation in Exfoliated Polystyrene-Clay Nanocomposites
	Silsesquioxane Barrier Materials
	Solid-State Shear Pulverization: A Novel, Continuous, Mechanical Process for Making Well-Dispersed or Well-Exfoliated Polymer Nanocomposites
	Solid-State-Shear Pulverization for Effective Dispersion and Compatibilization in Polymer Blends
	Supported Metallocene Catalysis for in Situ Synthesis of High Energy Density Metal Oxide Nanocomposites
	Synthesis of Vinyl Polymer-Silica Nanocomposite Particles
	Synthetic Gecko Foot-Hairs from Multiwalled Carbon Nanotubes
	Templated Admicellar Polymerization as a Method to Produce Nanostructured Polymers on Solid Surfaces
	Theory of Relaxation, Physical Aging and Mechanical Properties of Polymer Glasses
	Thermoreversible Gelcasting of Porous Aluminum Oxide Preforms
	Thermosensitive Reactive Polymers: "Smart" Cross-Linkers for Aqueous Formulations
	Two Approaches to Improved Properties in Nanotube / Polymer Composites: Grafting and Spatial Heterogeneity
	Unconventional Processing for Defects Control in Block-Copolymer Thin Films
	Well-Exfoliated Polyolefin-Clay Nanocomposites Made by Solid-State Shear Pulverization
	Writing Mesoscale Patterns in Block Copolymer Thin Films via Channel Flow of a Nonsolvent Fluid

	Unconventional Processes for Nanostructured and Microstructured Polymers and Emerging Frontiers in Polyolefins
	Addition of Gradient Copolymers as a New Route for Polymer Blend Compatibilization: Effects of Structure, Molecular Weight and Composition of Gradient Copolymers
	Branch Density Effects on Crystallization Kinetics and Multiple Melting Behaviors of Ethylene-Hexene Copolymers
	Compatibilization of Polystyrene/Polycaprolactone Blends via Hydrogen Bonding Effects: Addition of Styrene/Hydroxystyrene 'blocky' Gradient Copolymer as Interfacial Agent
	Crosslinking 3D Assemblies of Silica Nanoparticles (Aerogels) by Surface-Initiated Free Radical Polymerization of Styrene and Methylmethacrylate
	Development of a New Packing Material for the High Temperature Size Exclusion Chromatography of Polyolefins
	Electrical Conductivity and Crystalline Morphology of Single-Walled Carbon Nanotube/Linear Polyethylene Nanocomposites
	Enhanced Barrier and Mechanical Properties Associated with Granule Morphology in Polyethylene/Starch Blends: "Damaging" Starch by Solid-State Shear Pulverization
	Fablication of Microporous Films Utilizing Polystyrene-b-Poly(Aromatic Amide Dendronized Styrene) with Carboxyl End Groups
	Gradient Copolymer Design for Damping Behavior Over Broad Temperature Ranges
	Metallocene Catalyzed Olefin Polymerization in Presence of Diethyl Zinc: Molecular Weight Control and Polyolefin Functionalization
	Para-Octaiodophenylsilsesquioxane, [p-IC6H4SiO1.5]8, A Perfect Nanobuilding Block
	Rheological Behavior of Multiwalled Carbon Nanotubes/Polystyrene Nanocomposites
	Sequence Distribution and Crystallization Kinetics of Random Propylene Ethylene Copolymers Up to 25 Mol% Ethylene
	Synthesis of Sulfonic Acid-Terminated, Four-Armed Dendrons
	Toughening of Ceramics via In Situ Polymerization

	Undergraduate Research in Polymer Science
	Crosslinked Diisocyanate/Clay Aerogel Composites
	Dye Polymers as a Drug Release System and an Electrocatalyst for Nadh Oxidation
	The Effect of Molecular Weight on Poly(Vinyl Alcohol)/Clay Aerogel Composite Properties
	The Effects of Adding Natural Fibers to Polymer/Clay Aerogel Composites Properties
	Elastomeric Polymer/Clay Aerogel Composites
	Graft Co-Polymers by Ring-Opening Metathesis Polymerization from a Main Chain Containing Latent Monomers
	Investigation of Solution Self-Assembly and Film Formation Behavior of the Hydrophobin ABH1 from Agaricus Bisporus
	Manufacture and Testing of a Self-Healing Bladder Material
	Organocatalytic Ring Opening Polymerization of Cyclic Monomers: Mechanistic and Synthetic Studies
	The Phase Selective Solubility of Poly(N,N-Dialkylacrylamides)s
	PLGA/Collagen/HA Nanofibrous Scaffold for Bone Tissue Engineering
	Preparation of (2,4,6-Tribromophenyl)Diphenylphosphate for Use as a Dual-Functional Flame Retardant
	Simulation of Reversibly Associated Polymers with Orientational Specificity
	Solution and Thermal Properties of Optically Transparent Polyhedral Oligomeric Silsesquioxane/Polystyrene Hybrid Nanocomposites
	Synthesis and Aggregation Studies of Valine-Containing Block Copolymers
	Synthesis and Characterization of 2,2,4,4,8,8,10,10-Octamethyl-6-Methyleneundecane: Structural Conformation of Coupled Polyisobutylene
	Synthesis and Characterization of Poly(Propylene Fumarate-Co-L-Lactic Acid) for Orthopedic Applications
	Synthesis and Characterization of Self-Assembling Polyboronates
	Synthesis and Thermotropic Behavior of Polynorbornenes with Laterally Attached 2,5-Bis[(4'-N-Alkylthiobenzoyl)Oxy]Benzyl Mesogens
	Synthesis of Amphiphilic Block Copolymers via Reversible Addition-Fragmentation Chain Transfer Polymerization
	Tailoring the Degree of Branching in Poly(Arylene Ether Sulfone)s via Reactivity-Based Control
	Template-Assisted Fabrication of Organic-Inorganic Hybrid Nanofibers
	Towards the Development of an Azure C Mediated Chitosan Membrane Based Bioanode
	Use of a Conjugated Polymer-Based Sensor Array to Assess the Quality of Fish


