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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: To develop a portable and inexpensive point-of-care displacement assay that could 
be used to diagnose and monitor disease in rural areas of developing countries, in home health care and 
in other resource-limited settings.  The device will be made out of paper patterned into microfluidic 
channels, and the initial prototype will be designed to detect hepatitis B. 
 
TECHNICAL ABSTRACT: The objective of this project is to develop paper-based displacement 
immunoassays as portable and inexpensive point-of-care diagnostic devices for use in rural areas of 
developing countries, in home health care and in other resource-limited settings.  Paper-based devices 
have been demonstrated as a useful platform for portable and low-cost diagnostic devices.  Displacement 
immunoassays have been demonstrated for the detection of multiple analytes and disease markers.  The 
combination of displacement immunoassays with paper-based devices will provide a new tool for 
diagnosing and monitoring disease.  The project will involve four phases: i) development of a method for 
fabricating microfluidic devices out of paper; ii) development of a protocol for a displacement assay on 
paper using a model antibody/antigen pair; iii) optimizing storage conditions for storing the reagents in dry 
form on the paper-based device; and iv) development of a displacement assay for hepatitis B.  The 
devices will be fabricated by wax printing using chromatography paper and a commercially available solid 
ink printer.  The initial displacement assay will use goat IgG as the model analyte and rabbit anti-goat IgG 
as the capture antibody, which will be immobilized on the test zone of the device.  During the assay, 
alkaline phosphatase (ALP)-linked goat IgG will be displaced from the test zone by goat IgG present in 
the sample.  The displaced ALP-goat IgG will then be wicked into a results zone where it will react with an 
ALP substrate resulting in a color change from clear (or white on the paper background) to purple, which 
would indicate a positive result.  The storage conditions for the reagents on the device will have to be 
optimized in order to prevent non-specific adsorption of the ALP-goat IgG to the test zone.  In the final 
phase of the project, the assay will be adapted for the detection of hepatitis B antigen.  The proposed 
technology should be adaptable to a wide range of immunoassays, which will enable the detection of a 
wide range of analytes and disease markers using a device that will be inexpensive, portable and easy to 
use. 
 
NON-TECHNICAL ABSTRACT: The objective of this project is to develop paper-based displacement 
immunoassays as portable and inexpensive point-of-care diagnostic devices for use in rural areas of 
developing countries, in home health care and in other resource limited settings.  Displacement 
immunoassays have been demonstrated for the detection of multiple analytes and disease markers.  
Paper-based devices have been demonstrated as a useful platform for portable and low-cost diagnostic 
devices.  The combination of displacement immunoassays with paper-based devices will provide a new 
tool for diagnosing and monitoring disease that will be inexpensive, portable and easy to use.  The project 
will involve the development of the paper-based device, the development of a working protocol for the 
assay, the optimization of storage conditions for the reagents on the devices, and the development of a 
paper-based displacement immunoassay for hepatitis B.  The technology should be adaptable to a wide 
range of immunoassays, which will enable the detection of a wide range of analytes and disease markers. 




