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Instructions
The required Project Pitch allows startups to learn if their proposed project is a good fit for funding from America’s Seed Fund powered by NSF. See four key questions you'll be asked to answer.

1. The Technology Innovation. (Up to 500 words)
Describe the technical innovation that would be the focus of a Phase I project, including a brief discussion of the origins of the innovation as well as explanation as to why it meets the program’s mandate to focus on supporting research and development (R&D) of unproven, high-impact innovations.

[bookmark: OLE_LINK43][bookmark: OLE_LINK28]We are living in the age of distraction, with 11% of 4-17 year old’s receiving an ADHD diagnoses, parent-reported ADHD increasing by 42% from 2003-2011,1 and it impacting 4.4% of adults.2 Sleep disturbances are a predecessor for ADHD, where improving sleep can alleviate symptoms and sleep restriction worsens them.3 Another societal problem characterized by difficulty controlling one’s thoughts and disturbances in sleep is Post Traumatic Stress Disorder (PTSD).4 While these disorders may seem disparate, technology that empowers individuals to regain control of their thoughts in regards to goals that they want to achieve may be a common link for addressing these issues. Almost everyone would benefit from better focus on the things that they are most passionate about.  

A recent meta-analysis showed that neurofeedback to treat ADHD was more effective than medication use, and could further benefit from personalization-based interventions (i.e. sleep hygiene).5 Additionally, scientists have recently discovered an innovative method to enhance memory consolidation and reinforce cognition called Targeted Memory Reactivation (TMR). TMR is a methodology where declarative memory and skill acquisition can be improved by playing specific stimuli, like sounds or odors, during non-rapid-eye-movement (NREM) sleep that are systematically associated with tasks that are performed during waking life (see meta-analysis).6 TMR was also used to treat nightmare disorder by targeting REM sleep when the stimuli was strengthened during imagery rehearsal therapy (IRT), which involves asking patients to change the negative story line of their nightmare to a positive one.7 However, neurofeedback has never been combined with TMR to further augment memory and focus.

Combining neurofeedback with TMR is novel and has various applications. The technology could more precisely associate focus on stimuli during waking life for the purpose of replaying and reintegrating that information during sleep. After meeting at the Quake Venture Capitalist Accelerator program, Proactive Life Inc (SleepSpace), who has developed an IP portfolio and technology for administering audio-stimulation based on sleep stage (patents #8468115B2, #10524661B2; #DM/218400; submitted #16/504,285, #16/950,987), teamed up with Neurosity, a company that has developed an innovative headset for administering neurofeedback, in order to develop such a technology. We are currently collaborating on a small, completely remote study to evaluate if the Neurosity Headset can improve cognitive performance compared to brown noise, another effective treatment for ADHD.8 However, combining the technologies involves developing a new system for inserting sound played during neurofeedback, at specific periods in cognitive performance, and replaying them at the right moment, intensity, and sleep stage. 

The technical focus of this Phase 1 project is to combine Neurosity’s real-time neurofeedback methodology with SleepSpace’s real-time TMR technique using audio stimulation in order to enhance focus and memory. We will then conduct an experiment on healthy adults to collect data that are necessary to develop this new system for delivering customized consciousness enhancing sounds during sleep and waking life. The novel technology will be integrated into both SleepSpace and Neurosity for improving workplace performance and productivity. It has potential future applications for addressing various cognitive-based disorders, including ADHD and PTSD. 
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