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Technology Summary

Originating College

Certain crystal cuts, such as the Y-cut in quartz, can provide high temperature dependency in College of Engineering

the resonant frequency on the order of 90 ppm/K. However, a primary limitation of using crystal

resonators as sensitive temperature sensors in biomedical applications, such as cell culturing Office of Technology Management Contact
and monitoring, arises from the fact that direct placement of analyte on resonator surfaces Ritter, Dustin

confounds temperature-related frequency shifts with simultaneous mass loading effects. The dwrl8@psu.edu

present invention uses micromachining techniques to fabricate an extremely small thermal 814-863-7070

mass - reaction chamber array in close proximity (100 nm - 1 mm) range to a quartz resonator
array. This allows for direct detection of temperature changes of the reaction chamber in
response to the biochemical reactions while the separation allows for decoupling of the mass
loading effect.

Application & Market Utility
The new method can be used in applications where extremely high temperature sensitivity is
desired, particularly for infra-red image and biomedical sensing applications where the

monitoring process consists of detection of small temperature changes. This technology is
protected by US Patent 9,121,771.

Next Steps

Seeking research collaboration and licensing opportunities.
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PENN STATE

the ingenious power of partnership

Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.




