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Abstract (300 word limit)

Preamble: The most common breast cancer screening and diagnostic
modalities are generally limited by radiation exposure, discomfort,
high costs, low sensitivity in screening dense breast tissue, and inter-
observer variabilities in image interpretation. There is a clear need for
an affordable and effective adjunct modality that can address these
limitations. Such a modality would reduce the number of unnecessary
biopsies, health care costs, and patient anxiety. The Circadian
Biometric Recorder (CBR) is a non-invasive, non-compressive, and non-
radiogenic wearable device developed as an adjunct to current
diagnostic and screening methods to assist in the early detection of
breast tissue abnormalities. Methods: The CBR records thermodynamic
metabolic data from the breast skin surface over a period of time
using two wearable biometric patches and a data recording device.
The data is analyzed a using predictive analytics software to
determine the presence of breast tissue abnormalities. This talk includes
a review of the scientific literature on which the CBR technology is
based and describes the history around the design and development
of the CBR technology, the results of the clinical studies, and the
predictive analytics framework used. Results: The CBR system has been
developed and its efficacy has been evaluated using data from
several clinical studies. 24-hour long breast skin temperature circadian
rhythm data was collected from 93 benign and 108 malignant female
study subjects in the initial clinical studies. The predictive model
developed using these data could predict breast tissue abnormalities
with an accuracy of 78% accuracy, 83.6% sensitivity and 71.5%
specificity. To validate this predictive model in an independent test
population, a pilot study of 173 female study subjects was conducted,
and preliminary analysis of data from this study indicates a high
prediction accuracy of 81.82%. Additionally, data from the study was
also used to develop a predictive model that could detect
abnormalities in a 2-hour wear data with an accuracy of 86.70% and
a significant performance in dense breast tissue. Conclusions: The results
from these studies indicate that the CBR could be efficiently used in the
privacy of home or office for breast health monitoring leading to early
detection of any abnormal changes. Further, the CBR system represents
a potentially excellent secondary diagnostic modality for breast health
monitoring in dense breast tissue. This is significant, considering women
with dense breast tissue represent up to 50% of the population (40%
to 80% internationally).
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Fig. 2: 3rd-generation CBR system: Patch design
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