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The Center for Sustainable 
Nanotechnology 

The goal of the Center for Sustainable Nanotechnology is to develop and utilize a molecular-level understanding of 
nanomaterial-biological interactions to enable development of sustainable, societally beneficial nanotechnologies 

Non-funded international collaborators:  Thomas Frauenheim (Germany), Karen Lienkamp (Germany), Francesco 
Stellacci and Sylvie Roke (Switzerland), Thereza Soares (Brazil), Iseult Lynch (Birmingham) 
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Grand challenges are centered in chemistry:  
How do interactions depend on the physicochemical 
properties of the nanoparticle and the cell surface? 

What are the molecular-level mechanisms that control 
nanoparticle interactions with organisms?  

What transformations do nanoparticles undergo, and how 
do nanoparticle coronas affect their environmental impact?  

What molecular-level changes do nanoparticles induce in 
organisms?  

How can we, as chemists, develop new nanoparticle 
chemistries that provide desired utility with minimal 
biological impact? 

Nano-bio is fundamentally a chemistry problem 
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CSN Functional Areas 

Goal – To facilitate technology transfer and create a culture 
where ideas translate into technologies that benefit society by: 

• Training CSN participants (future workforce, innovative thinking). 
• Engaging industrial partners (exchange of expertise).  
• Generating intellectual property (technologies/techniques).  
• Developing “best practices” (collaboration).  
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1. Use undergraduate research opportunities to recruit students from underrepresented 
groups to chemistry graduate school: 
• Application review process values diversity 
• Designated “Research Experience for Veterans” program 
• Invite selected students to return for second summer 

2. Establish and strengthen CSN collaborations with minority-serving institutions 
• Network through CSN faculty members at MSIs including Tuskegee University, 

University of Maryland-Baltimore County, and University of California-Riverside. 
3. Increase diversity in EAB & faculty seed program through targeted recruitment 
4. Promote long-term broadening participation efforts through professional development 

of CSN trainees 
5. Established a diversity committee with faculty, staff, student, and postdoc 

representatives. 
6. Collaboration with University of Puerto Rico. 
7. Develop educational resources (Pham et al, J Chem. Ed. 2017, Hudson-Smith, Chem. Ed., 

In Prep.) 

Broadening Participation and Education  Nanomaterials for Agricultural Applications 

Cutin + waxes CuO nanorods CuO nanosheets 

CuO nanosheets on plant 
surface 

Morphology – Tune size, shape, and reactive 
surfaces to influence uptake and transformation. 

Composition - Tune composition to 
control ion release, deliver multiple 
nutrients, etc. 

Surface functionality – Tune 
chemistry (e.g., hydrophobicity) to 
control attachment and entry. 
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PI Robert J. Hamers, University of Wisconsin-Madison CSN Blog: http://sustainable-nano.com CSN Publications: https://susnano.wisc.edu/publications/  
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