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Project 1: PEO-b-PNIPAM (Cont.) Project 2: PPO-b-PMAAResearch Objectives

Temperature-Sensitive Polymers

Introduction
PEO Complexes with α-CD

PNIPAM Temperature-Sensitive
LCST ~32°C

PPO Complexes with β-CD
Temperature-Sensitive

PMAA pH-Sensitive
Hydrophilic Hydrophobic

pH-Dependence

•Investigate the self-assembly of PEO-b-PNIMAP and PPO-b-PMAA 
•Cyclodextrin Complexation
•Temperature Change
•pH Change

Isothermal Titration Calorimetry

Measures the heat of binding  
as a titrant is added to a ligand

pH-sensitive polymers

Instrumentation

High pH COOH -COO- + H+ Hydrophilic

High pH - Clear 
Solution

Protonation of  COO-
to COOH

Development of H-
bonding

Collapse

Intramolecular aggregation

PPO PMAA

Acidic Groups (-COOH, -SO3H)
Example: Polyacrylic acid

0 1 wt% PEO PNIPAM 0 0005 wt% PEO PNIPAM 

T > 32 ⁰C

T < 32 ⁰C

pH-Dependence

Static/Dynamic Light Scattering  

Measures the Hydrodynamic 
Radius (Rh) and Radius of 
Gyration (Rg) of partices in the
system

High pH -NH3
+   -NH2+ H+ Hydrophobic

Low pH -NH2+ H+ -NH3
+ Hydrophilic

Low pH -COO- + H+ COOH Hydrophobic
intermolecular aggregation

Low pH - Turbid Solution

H -Bonding

Basic Groups (-NH2)
Example: Chitosan

Macromolecular Self Assembly
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Polymer Synthesis

Macromolecular Self-Assembly

Cyclodextrin

Atom Transfer Radical Polymerization

α: 6 units
β: 7 units
γ: 8 units

Polymer Inclusion Complexes
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Temperature Dependence

Summary
Temperature ( C) Temperature ( C)

Summary

Future Plans

References

Future Plans
•Externally induce assembly and dissolution

•Introduce stimuli-responsive component that has higher affinity 
to CD than PEO

•Compare assembly of various PNIPAM block lengthssdfd
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•Determine the microstructure 
of the assemblies
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