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Introduction 
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field, nanoparticles are  being utilized in therapeutic and diagnostic tools to further understand, 
detect, and assist with treating human diseases.  The use of nanotechnology in the medical 
industry involves intentional contact of administration.  Therefore, understanding the 
characteristics of nanoparticles and the effects that they could possibly have on our body is 
critical. It is of great importance that nanotoxicology research uncovers how various factors 
influence the toxicity properties of nanoparticles so that their undesirable properties could be 
eliminated.   

 
 
 
 
 
 
 
 
 

Objective 
The goal of this research is to provide undergraduate students the understanding of the 
benefits of improving nanotechnology within the health and medicine industry as well as the 
potential risk that are associated with such advancements.  By discussing the latest 
breakthroughs in nanotechnology applications, students will learn to appreciate the role  
nanotechnology has played in various fields of health and medicine.    
 

     

Issues 
�¾Prioritization of research: How will the basic infrastructure of health care be altered in 

response to emerging technologies? 
 

�¾Cost: Will nano-enabled technologies increase or decrease the overall cost of health care? 
 

�¾Access: How will limited resources be reallocated, and who is most likely to benefit? 
 

�¾Implications of personalized medicine: Does nanotechnology have the potential to change 
the way medicine is practiced? 

 
�¾ Cytotoxicity: Nanoparticles have the ability to change the behavior of materials; therefore, 

their interaction with living systems must be analyzed. In human beings it could have long 
term and short term health consequences.  

 
 

 

Abstract: This research involves identifying the relationship between nanotechnology and a few of the most recent medical practices for the purpose of increasing awareness of potential risk involving nanoparticle exposure. While the variety of nanotechnology in health applications continues to 
ascend due to increasing popularity, research that is intended to characterize their effects after exposure and address their potential toxicity is exceptional. Through developing introductory undergraduate courses concentrated around nanotechnology safety concerns, Texas State University and The 
University of Texas at Tyler are educating future professionals on the latest risk of nanotechnology in medical applications. 

 

Pharmaceuticals and Therapeutics 
�¾ Capable of developing suitable drug delivery systems that distribute proper drug molecules 

to the site of action, without affecting healthy tissue.  
�¾ May increase drug efficiency and delivery.  
�¾ Decreases drug toxicity by accumulating around target sites and shows low concentrations 

in healthy sites. 

 

Tissue Engineering 
 

�{ Biocompatible nanomaterials for repairing and replacing 
damaged tissue.  1 

�{ Hard tissue is regularly layered with biocompatible material 
to increase adherence properties. 2 

�{ Soft tissue is replaced by graft material that incorporates 
artificial sheets and can replace skin with good stability and 
desirable cosmetic finishing. 
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NSF-NUE Grant 
Recently, Texas State University and the University of Texas at Tyler have received a NSF-NUE 
(Nanotechnology Undergraduate Education) grant to develop introductory and advanced 
curricula that generates awareness of potential risk factors in  �^�v���v�}�š�����Z�v�}�o�}�P�Ç���•���(���š�Ç���]�•�•�µ���•�_��
that includes social, ethical, environmental, and health issues. The Introductory courses have 
been successfully implemented during summer 2013 at University of Texas at Tyler,  fall 2013, 
and spring 2014  at Texas State University. Nanotechnology safety in health and medicine is one 
of the modules of the introductory course. 

Customized Personal Medicine 
 

�¾ Shift in the traditional western model of medicine from diagnosing and treating acute 
disease once it develops to an increasingly predictive and preventative model. 

 

Diagnostic Imaging 
�¾ Variety of imaging probes based on quantum dots including cages, diamonds, rods, and 

wontons.  
�¾ Nanoparticles made of precious metals provide enhanced signals in imaging. 
�¾ Early detection of malignant tumors allows for them to be removed with success rates.  

 

    


