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Deoxyribonucleic acid (DNA) not only functions as a genetic information carrier but also exhibits Engineering
attractive long-range hole-transport properties, making it a promising “molecular wire” for hole Website

conduction in optoelectronic devices. This technology leverages DNA's hole-transport properties
by bonding DNA with perovskite crystals to facilitate hole extraction and charge transport in

high-efficiency perovskite solar cells (PSCs). As shown in the figure above, the DNA self- Kai Wang
assembles around the boundaries of the perovskite crystals to form a core/shell heterostructure Assistant Research Professor, Materials Science and
(bottom-right image; DNA is represented by cyan-colored carbon around the purple-colored Engineering
perovskite). By incorporating hydrophobic DNA assembled along the grain boundary of the Website
perovskite, power conversion efficiency and stability against environmental degradation is
dramatically enhanced in this new class of biohybrid PSCs. Other Researchers
Yuchen Hou
Application & Market Utility Originating|College

College of Earth and Mineral Sciences

While this technology has been demonstrated using solar cells comprising perovskite, it can be
extended to other types of solar cells as well. The benefits of this technology include increased
power conversion efficiency (i.e., improved to 20.63%), dramatically enhanced stability against Yan, Bin
environmental degradation (i.e., 90% efficiency retained after 30-day exposure to ambient air), byan@psu.edu
and significantly lower cost due to the use of relatively inexpensive DNA instead of expensive 814-865-6277
alternative hole-transport materials (e.g., spiro-OMeTAD).
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Seeking research collaboration and licensing opportunities.
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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.
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