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Nanoparticles In Vivo 
 
Overview	  
A lab scale device is needed to test nanoparticle photo-therapeutics in vivo. 
Photosensitive silver and gold nanoparticles provide a method of spatial 
and temporal control of drug delivery in light accessible tissues. The system 
will house anesthetized small animals, control light dose, control illuminated 
tissue volume and provide environmental control for animal safety. 
	  
Objectives 
The team's objective was to create a light system that would deliver specific wavelengths of 
visible light (420 nm, 525 nm, ~800 nm) to tumors on five mice at a time. The system was 
required to accommodate a pre-existing isoflurane delivery system. Major requirements were 
sufficient power output, ability to orient light, and cost effectiveness.  
 
Approach	  
The team collaborated with Dr. Hayes, Dr. Glick in the Veterinary Science Department, and 
graduate students to understand current procedures and determine specifications for the 
project. Several concepts were generated, including the use of a hollow fiber optic-LED 
connection, small clusters of directional LEDs, or large single directional LEDs. Using a 
selection matrix, it was decided to use the concept of small clustered LEDs extended with 
electrical wiring. A patent search was completed for the design of the isoflurane manifold and 
existing products, but the phototherapy prototype will not reach market.  
 
A CAD model of the circuit board location and roof of the housing in relationship to the mouse 
caging was created. Theoretical circuit diagrams were created to determine the resistance 
required in the model. A model of a light orientation device was created and 3D printed. After 
theoretical power calculations, the use of 420 nm (violet) LEDs was omitted due to inadequate 
power output. Therefore, a prototype was built using just the small 5mm LEDs for 525nm 
(green) and 850nm (IR) wavelengths. Approximately ten lights could be comfortably positioned 
in each circuit. Power output testing of the 525 nm and 800 nm LED was performed using a 
power meter from Thorlabs. 525nm LED system produced 25.8 mW and the 850nm LED 
system produced ~10.8mW.  
 
Outcomes: The model that was developed is novel and compatible with 
the isoflurane system and five mice. Assembly requires the intermittent 
replacement of 9V batteries and swapping of roof depending on color. Our 
design provides a cheaper alternative to lab scale LEDs. The system 
would save around $200 per color, while delivering light to several mice 
rather than one. The time required to deliver the same amount of energy, 
however, is increased substantially. Overall, the model is sufficient for the 
task, but there is room for improvement on the design.  
	  


