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Bio 

Before coming to Virginia Tech for his PhD, Dylan worked in an animal 

physiology lab studying how stress modulates the immune system. His 

required for this project required him to catch wild house sparrows in 

the Kroger parking lot at the crack of dawn in January. After receiving 

his bachelor's degree in biology, from Radford University in May of 

2014 he joined Dr. Allen's lab in August of the same year. Upon 

starting his PhD journey, Dylan received a fellowship from the Institute 

for Critical Technology and Applied Science {ICTAS) at Virginia Tech. He 

then began his interdisciplinary work studying the interactions of 

various nanoparticles with the lungs and immune system. Dylan is a 

first author on four manuscripts and is a co-author on six others. He 

plans to continue his academic training as a post-doc studying stress­

related diseases such as anxiety and depression at Virginia Tech. 
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"Ml and M2 Macrophages Respond Similarly to Various Nanoparticles 

with Distinct Compositions." McDaniel DK, Jo A, Rothschild D, 
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Conference and Review. Blacksburg, VA. April 20-22, 2015. 

Awards and Academic Achievements 

2018 Virginia Tech Graduate Student Association Symposium Silver 

Award for Oral Presentation 

2018 Biomedical and Veterinary Science Symposium Outstanding 

PhD Poster Award 

2014 Institute for Critical Technology and Applied Science Doctoral 

Scholar Award 

Lay Language Abstract 

Nanomaterials are defined as any material with at least one external 

dimension less than 100 nm. Over the years, nanomaterials have 

become more common in medicine, technology, and engineering. One 

reason for this is due to nanomaterials having unique properties that 

allow them to interact effectively with biological systems. However, 

promising nanomaterials such as carbon nanotubes have been shown 

to lead to disease, especially in the lung. The lung is an organ that is in 

constant contact with the outside environment. As such, it naturally 

encounters microorganisms and nanoparticles on a daily basis. 

Additionally, the lungs are a highly desirable site for drug delivery 

using nanoparticles. Indeed, inflammatory diseases such as asthma 

and emphysema could potentially benefit from nanoparticle-mediated 

delivery. Additionally, harmful nanoparticles can enter the lungs and 

cause or even exacerbate these diseases. Unfortunately, there is a lack 

of knowledge pertaining to this subject. Our work focused on 

characterization of both therapeutic and potentially harmful 

nanoparticles in the lungs. We found that fluorescently-labeled 

nanoparticles were taken up by macrophages in the lungs, which could 

be useful for treating inflammatory diseases. Furthermore, these 

particles did not induce cell death or inflammation in the lungs. We 

also characterized a rare form of titanium-based particles called 

Magneli phases, which have been shown to be produced via coal 

burning. We found that while these particles are non-inflammatory in 

the lungs of mice, they lead to programmed death of macrophages as 

well as the increase in genes associated with fibrosis. Ultimately, this 

was shown to lead to a decrease in lung function parameters and 

airway hyperresonsiveness, indicating increased lung stiffness after 

long-term nanoparticle exposure. Overall, our data adds significant 

contributions to the field by assessing two nanoparticles with vastly 

different compositions in the lungs. 
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