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•Enrich education with 
demonstrations and lectures

•Counsel students in chemistry 
careers

•Expose to Research I Institutions
•Recruit and mentor in research 

projects
•Guide through applications and 

choice of graduate schools 

Length scales affect optical, physical properties

Recruitment of under-represented students into research programs and 
preparation for advanced careers in chemistry

Breaking the Education Cycle with Nanotechnology
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Metallic nanoparticles
Color changes with size and shape

Stained glass - ancient 
nanotechnologyMaterials Today, Feb. 2004

Approach

Nanostructured
superhydrophobic

surfaces 

Increased 
surface area -
Self assembly

Lotus leafWater
droplet

Silica nanoparticles

•Relevant topic in modern research 
•In need of work force

nanoparticles
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Research in high demand areas, potential for significant impact

Bioinspired Fluorescent Metal/Silica Nanocomposites
CHE-0725176 Christina Bauer

Metal/Silica NanocompositesBioinspired Nanotechnology

Diatoms–unicellular 
algae with intricate 

nanostructured glass 
walls

Silica nanoparticles
produced with 

bioinspired polymer

Doping metal 
particles into dye-

labeled silica

Silica-encapsulated metal nanoparticles for studies of metal enhanced 
fluorescence phenomena and creation of ultrabright nanosensors

Goals
•Tuning of particle size, shape, and identity (eg. gold and 
silver)
•Creation of controlled surfaces with increased stability
•Direct comparison of fluorophores and their optical 
properties
•Creation of highly fluorescent particles applicable to 
biosensing

Spontaneous 
production of gold 

nanoparticles with PEI
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Multifunctional Polymer - PEI

Attach amine-
reactive 

fluorescent dyes

Reduce and 
protect metal 

particlesCondense silica 
particles

Poly (ethyleneimine)
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