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ABSTRACT 

Diagnosis of disease starts with observation and 
measurement. Biomedical analyses intended to aid diagnosis are 
important in determining treatment; they are also important in 
determining the cost of treatment (for better or worse). The cost 
of diagnostics is usually hidden from patients (and largely, from 
doctors), but they can be significant.  When diagnostics 
developed for use in the developed world are transferred into the 
developing world, where cost is often a key constraint, the issue 
of cost can be critical in allowing or denying their use to patients. 
Cost is also important in applications in public health, 
agriculture and veterinary medicine, and a variety of others. 
 

We are exploring bioanalytical methods that have the 
characteristics that they provide accurate information that is 
useful in diagnosis, and do so at costs that are acceptable in the 
developing world. The core technology, which is being 
developed in a collaboration between Harvard University and 
Diagnostics for All (a not-for-profit company focused on 
engineering development of low-cost diagnostic devices) used 
paper patterned into hydrophobic and hydrophilic regions, to 
achieve control of microfluidic flows similar to (or in some 
cases superior to those generated in) open-channel microfluidic 
systems. There are also a number of highly developed, low-cost 
analytical technologies that can be re-purposed for use in low-
cost diagnostics: we have focused our developments on 
glucometers, which provide a convenient method of conducting 
electroanalyses. 
 

The methods being explored to generate new types of low-
cost diagnostics also extend to less familiar types of analyses 
(for example, two-phase aqueous polymer systems, and 
magnetic levitation, for density-based separations; 3D 
mammalian cell growth in gels supported in paper and mesh 
sheets). The early consideration of “cost” and “simplicity” as 
parameters in the design of all these systems is, in fact, a very 
useful stimulus to consider solutions of types not necessarily 
immediately obvious in an academic environment. 

Another key component of this area of diagnostic 
technology concerns the communication of results to doctors or 
other capable to carrying out diagnostics, since doctors are also 
in very limited supply in the developing world.  A key initial 
step in the solution of this problem is the coupling of diagnostic 
results to (probably, initially, low-capability) cell-phones. We 
have also carried out initial steps in this area. 
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