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Detecting

Breast Cancer

using

Plezoelectric
Fingers

Mammography is the established standard for breast
cancer screening in the U.S. and Europe although there
are limitations to its utility: 1) it does not perform well
in areas of the breast comprised of dense breast tissue;
2) it is an Xray procedure and is not recommended for
younger women who may be at risk for breast cancer;
3) its proper use requires a specially trained radiology
technician and a radiologist is needed for interpreta-
tion. In developing countries, the cost of the mammog-
raphy unit and cost per test limits its adoption. Its use
is further limited by the higher incidence of dense
breasts in Asian women.

Dr. Shih is developing a non-invasive, radiation-free
piezoelectric finger (PEF) device for breast cancer de-
tection based on measurements of tissue elasticity.
Breast tumor tissue is stiffer than normal breast tissue
and this difference in elasticity can be measured by the
PEF device along two axes - top down compression
and lateral shear. While each of these measurements
alone can vield useful information on breast tissue elas-
ticity, integrating these two readings provides an espe-
cially sensitive reading of abnormal breast mass. The
sensors can also identify masses that are typically too
small for detection by other screening devices.

Using funding provided by Drexel’s Wallace H. Coulter
Foundation Translational Research Partnership Award
and the Science Center’s QED Program, Dr. Shih’s team
has designed and tested the sensors on excised breast
tissue samples and built a working prototype. The
working prototype will form the basis for production of
a low-cost unit that can be introduced into developing
countries or for use in the U.S. as an adjunct to mam-
mography.



