
Isiah Warner, PhD
Summer Lab Size: 20

Local Summer Program: No URL Available
Program Dates: TBD (Note:10 weeks will be required)

Biomedical Applications of Ionic Liquids and Solid Phase Analogues
My research group has been exploring the development of novel materials using room-temperature ionic liquids (RTILs) 
for several years. Recently, we have extended the range of these materials to include similar solid phase materials, i.e. 
organic salts with melting points of frozen ionic liquids (25 0C to 100 0C) up to melting points of 250 0C. To contrast 
these new materials from RTILs, we have created the acronym, GUMBOS (Group of Uniform Materials Based on Organ-
ic Salts). These GUMBOS have similar tunable properties to RTILs, including solubility, melting point, viscosity, thermal 
stability, and functionality. Thus, these materials have a myriad of applications in biology, chemistry, engineering, and 
physics. Current projects include research in the areas of bioanalytical and materials chemistry (biosensors, environmen-
tal sensors, thin films for optoelectronics and OLEDS applications, molecular spectroscopy, drug development for cancer 
and infectious diseases, and nanotechnology).

Development of Nanomaterials for Selective Cancer Therapy and Imaging
This research is designed to address key questions regarding the overall utility of novel nanomaterials for biomedical im-
aging and cancer therapy. The overall hypothesis of this new research is that it is possible to develop nanoparticles from 
GUMBOS well suited for biomedical imaging and selective cancer therapy.”  This research is divided into three distinct 
areas: 1) development of methodology and chemistry which contributes to production of nanoparticles from GUMBOS 
for biomedical imaging and therapy; 2) characterization of nanoGUMBOS and use of computational methods to better 
understand them at a fundamental level; and 3) evaluation and understanding of the properties, including cytotoxicity, 
of nanoGUMBOS, that contribute to biomedical imaging and selective therapy. Our nanoGUMBOS have some dis-
tinct advantages for biomedical applications. For example, recent research from our laboratory has demonstrated that 
nanoGUMBOS can be tuned to achieve selective cancer therapy, i.e. toxic to cancer cells and non-toxic to normal cells. 
These properties have been demonstrated for in vitro and in vivo applications and mechanisms of action are currently 
being studied. Thus, many advantages accrue from our approach and are quite applicable for summer undergraduate 
research.
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