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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will be 
used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts combined 
are limited to one page total.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
Neuroscience discoveries have led to promising and exciting therapeutic strategies for treatment of 
severe neurological disorders: however, the blood brain barrier presents a major hurdle to delivering 
these agents.  The objective of the present project is to test a ‘nanovehicle’ bearing a potent therapeutic 
agent and a ‘homing device’ that will potentially target and deliver the agent across the blood brain barrier 
to treat Alzheimer’s disease.   

TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
The blood brain barrier (BBB) presents a major hurdle to delivering therapeutic agents to treat 
neurological disorders. The challenge is to develop potentially useful means of central nervous system 
(CNS) drug targeting and delivery systems.  We are addressing this challenge by proposing a 
‘nanovehicle’ that will bear the flavonoid, curcumin, as the payload.  Curcumin displays a potent ability to 
prevent and/or disaggregate amyloid aggregates typically found in the CNS of Alzheimer’s disease (AD) 
subjects. When taken via the oral route, it is converted to a less potent derivative by the liver and is 
confined to the gastrointestinal tract. It is envisaged that intravenous injection of the nanovehicle will 
bypass the liver and potentially make the flavonoid more bioavailable at the BBB. In this proposal the 
nanovehicle refers to a high density lipoprotein (HDL) that is reconstituted on the bench and bears 
phospholipids and apolipoprotein E (apoE). ApoE is a high affinity ligand for the low density lipoprotein 
receptor (LDLr), which is up-regulated on the cell surface of brain microvasculature endothelial cells 
(BMVEC) that line the BBB (in contrast, the LDLr on the peripheral aortic endothelial cells is down-
regulated due to contact inhibition). ApoE will thus serve as a targeting or ‘homing device’ for cells lining 
the BBB. Typically, binding of the apoE-containing lipoprotein to the LDLr is followed by internalization of 
the entire particle. We have recently documented the preparation and characterization of stable 
reconstituted HDL (rHDL) bearing curcumin (rHDL/curcumin). In this proposal we will test the hypothesis 
that LDLr on the BMVEC will internalize rHDL/curcumin, thereby enabling its transport across the plasma 
membrane. The specific aims of the proposal are: (i) to determine cellular uptake and internalization of 
the individual components of rHDL/curcumin by the BMVEC, and (ii) to confirm the involvement of the 
LDLr on BMVEC in the uptake of rHDL/curcumin. We will monitor the uptake by direct and indirect 
fluorescence microscopy. Results obtained from this study will constitute essential preliminary data for 
application for an NIH AREA grant. 

NON-TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project.)         
The brain enjoys several metabolic, biochemical and immunological privileges, which is in part 
afforded by the presence of a barrier called the blood brain barrier, between the vascular system 
that transports blood and the central nervous system. Unfortunately, this barrier presents a major 
hurdle to delivering the therapeutic agents and drugs to the brain when it suffers from 
neurological disorders. This specific hurdle was identified as one of several areas that needs 
immediate and focused attention by the National Institutes of Health (NIH) when it challenged 
the scientists to manipulate the blood-brain-barrier to deliver therapies for mental/nervous 
system disorders as part of the American Recovery & Reinvestment Act in 2009. We have 
developed a ‘nanovehicle’, a nanosized lipoprotein particle bearing a bioflavonoid (a 
phytochemical or plant product) that has been shown by others to have the potential to treat 
Alzheimer’s disease. The ‘nanovehicle’ has a homing device that will target and deliver the agent 
across the blood brain barrier. We have extensive experience in preparing this Nanoparticle and 
would like to test its role as a ‘nanovehicle’ in cell cultures to see if the cells take up this flavonoid 
through specific receptors found on the cell surface. Results from this study will aid in developing 
this project to apply to NIH with the proposal to test the use of the nanovehicle as a potential 
drug delivery system.  
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