
   
 

   

  
 

DARPA awards UCLA 

Neurosurgery $15 million 

to restore lost memory 
 

Surgically implanted device could help 
those with brain injury, Alzheimer's 

Led by the Department of Neurosurgery, the UCLA Program in 

Memory Restoration has been awarded $15 million by the 

Defense Advanced Research Projects Agency (DARPA) for a four 
-year project aiming to help brain-injured people restore lost 

memory functions. A UCLA team of experts in neurosurgery, 

engineering, neurobiology, psychology and physics will 

collaborate to create, surgically implant, and test a memory 
prosthesis in the brain. 

 

Memory is the process in which neurons in certain regions of the 

brain encode information, store it and retrieve it. Certain types 
of illnesses and injuries disrupt this process and cause memory 

loss. 

 

"Losing our ability to remember past events and form new 

memories is one of the most dreaded afflictions of the human 
condition," said Dr. Itzhak Fried, the lead investigator for the 

UCLA project and a professor of neurosurgery and psychiatry 

and biobehavioral sciences at the David Geffen School of 

Medicine at UCLA and the Semel Institute for Neuroscience and 
Human Behavior.  

 

The ambitious, first-if-its-kind project at UCLA builds upon 
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Fried's 2012 research published in the New England Journal of 

Medicine in which he demonstrated together with lead author 

Nanthia Suthana and colleagues that human memory could be 
supported by stimulating the entorhinal area, a brain region 

known to be involved in learning, memory and Alzheimer's 

disease. Considered the entrance to the hippocampus, which 

helps form and store memories, the entorhinal cortex plays a 
crucial role in transforming daily experience into lasting 

memories.  

 

"The entorhinal cortex is the golden gate to the brain's memory 
mainframe," Fried said. "Every visual and sensory experience 

that we eventually commit to memory funnels through that 

doorway to the hippocampus. Our brain cells send signals 

through this hub in order to form memories that we can later 
consciously recall." 

 

In a key part of the project, the team will stimulate and record 

activity of single neurons and small neuronal populations in 

epilepsy patients who are implanted with electrodes as part of 
their treament for epilepsy. UCLA's Mayank Mehta, a professor of 

physics and astronomy and neurobiology, along with Gabriel 

Kreiman, associate professor at Harvard Medical School, will 

work with Fried's research group to develop computational 
models of how to intervene with sophisticated electrical 

stimulation to help restore memory function. 

 

These models will be directly applied through transformative 
technology developed by UCLA Henry Samueli School of 

Engineering and Applied Science researchers led by Dejan 

Markovic, an associate professor of electrical engineering. 

Markovic's group will work with Lawrence Livermore National 

Laboratory (LLNL) and Stanford University engineers to develop 
the electronics embedded in the neuromodulation device. 

 

As part of the project, LLNL will be awarded $2.5 million under a 

separate cooperative agreement with DARPA to develop an 
implantable neural device with the ability to record and stimulate 

neurons within the brain to help restore memory. Markovic said 

the goal is to create miniature wireless neural sensors that are 

far more sophisticated than those that exist today. The 
inductively-charged, wireless sensors will track and modulate 

neural activity with very precise spatial and temporal resolution 

which will continuously update and modulate precise patterns of 

stimulation to optimize therapy and restore memory function. 
 

"We are developing ultralow power electronics in order to 

measure activity of specific areas of the brain, do neural signal 

analysis and wirelessly transmit that information to an outside 

device in close proximity to the implants," Markovic said. "The 
implants and the outside device will talk to each other. The goals 

are to provide better therapy for people with neurological 

dysfunction and help those with epilepsy and brain injury to 

Veteran's Memory Problems 

Nature World News: DARPA 

Awards $40 Million to UCLA, 

Penn to Develop Memory 

Implants 

Capital FM: US Military Awards 

$40 Million Toward Memory 

Implant 

UCLA Neurosurgery 

Webinars 

 
 

UCLA MDChat Webinars offer 

the latest information on 

advances and treatments from 
UCLA Neurosurgeons.  

Learn more » 

 

 

 

Subscribe to receive latest 

UCLA Neurosurgery News  

  

 
  

~Forward to a friend~ 

  
Know someone who might be 

interested in the email? Why 

not forward this email to them. 
  

 

  

    

http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHI1i5bz4J9UizkdEYzW1-wdmmPw2l8Ps0dubdoD244lYIjA4eWq8amqesj2pMmE8HQigKMmcLn1wFGGp4_SoKP9L4uVm11RP8YuRQLP-guRO7XAXROZR99o523w08Kkfdb4Tk5DwsiQCdsdSEXYFxK93Kj_7OT00Ja9okinaYAk-AXQ0AQPCl71Iw_WhoeyyAHlX604WfALpCdN7mV_yQoiyHrWiIHUqWtv_Kkt7GjCCqxebsa2k7IlL1VAcZ3OnnVVErKNnS8VNbtanWvc9qxJAhKYAQFNQwQzUazt5ExrF0hYo3SRXj6ncFOaMWhWRBJ9anTRIMflOUn7ZGKgozr19avan9ZMH_aMnsxk3VPa_3fB4HnGNrNVSU06mav0ZmpHykrl9kG1YdnIWc6FqpkFD_JPFMxvaNKhVSfDGeijgP0xrQbzzKV3_zvpzyZYlOh&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIhqMP9rJmqAPU4NcfR6ivURXosVEwyM4vGoGYSDKcN75paxH3CjXGqe7379X6nfpySa4_gVf6SWGpCFBcSXW7wvCDXjG5aj7XDlk9Nz8Qt0lmRbVQmMGa7pycvHXfTf2foKFk8fGrUbQ1Gf4aqz_rhL_wucREQYnjED6kLuGk9MQibT4JsLC0YuFZkRhmgDtiJi0TmbhEev0Xa6KTupDFqBrW3brGLAOijx4GxrDv40dkfZCG_Rj2XB1xEUvLKc7Y4vx-FnMRTZ71l4bdSU5ncC4t5BgjU3i8U7DNPlKyhNpsA3JR7v5qHr_BHDuXTh8EcmWDWhy_ZFk020gEIgHp1_nr-D52pXcKNHDh0p8yNChHAj44IUSDmwC6JvDGvDf9HN-rZXbSpekSKlGsbrEvTf46U7sOKlxiHTY29nNE3wjuUVMgB8LHaPeqb9o-0VpOMCmIeoyPEC0JTLAmtV5hVKCTizQ3sMyiEsQ8ArYAQog=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIhqMP9rJmqAPU4NcfR6ivURXosVEwyM4vGoGYSDKcN75paxH3CjXGqe7379X6nfpySa4_gVf6SWGpCFBcSXW7wvCDXjG5aj7XDlk9Nz8Qt0lmRbVQmMGa7pycvHXfTf2foKFk8fGrUbQ1Gf4aqz_rhL_wucREQYnjED6kLuGk9MQibT4JsLC0YuFZkRhmgDtiJi0TmbhEev0Xa6KTupDFqBrW3brGLAOijx4GxrDv40dkfZCG_Rj2XB1xEUvLKc7Y4vx-FnMRTZ71l4bdSU5ncC4t5BgjU3i8U7DNPlKyhNpsA3JR7v5qHr_BHDuXTh8EcmWDWhy_ZFk020gEIgHp1_nr-D52pXcKNHDh0p8yNChHAj44IUSDmwC6JvDGvDf9HN-rZXbSpekSKlGsbrEvTf46U7sOKlxiHTY29nNE3wjuUVMgB8LHaPeqb9o-0VpOMCmIeoyPEC0JTLAmtV5hVKCTizQ3sMyiEsQ8ArYAQog=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIhqMP9rJmqAPU4NcfR6ivURXosVEwyM4vGoGYSDKcN75paxH3CjXGqe7379X6nfpySa4_gVf6SWGpCFBcSXW7wvCDXjG5aj7XDlk9Nz8Qt0lmRbVQmMGa7pycvHXfTf2foKFk8fGrUbQ1Gf4aqz_rhL_wucREQYnjED6kLuGk9MQibT4JsLC0YuFZkRhmgDtiJi0TmbhEev0Xa6KTupDFqBrW3brGLAOijx4GxrDv40dkfZCG_Rj2XB1xEUvLKc7Y4vx-FnMRTZ71l4bdSU5ncC4t5BgjU3i8U7DNPlKyhNpsA3JR7v5qHr_BHDuXTh8EcmWDWhy_ZFk020gEIgHp1_nr-D52pXcKNHDh0p8yNChHAj44IUSDmwC6JvDGvDf9HN-rZXbSpekSKlGsbrEvTf46U7sOKlxiHTY29nNE3wjuUVMgB8LHaPeqb9o-0VpOMCmIeoyPEC0JTLAmtV5hVKCTizQ3sMyiEsQ8ArYAQog=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIhqMP9rJmqAPU4NcfR6ivURXosVEwyM4vGoGYSDKcN75paxH3CjXGqe7379X6nfpySa4_gVf6SWGpCFBcSXW7wvCDXjG5aj7XDlk9Nz8Qt0lmRbVQmMGa7pycvHXfTf2foKFk8fGrUbQ1Gf4aqz_rhL_wucREQYnjED6kLuGk9MQibT4JsLC0YuFZkRhmgDtiJi0TmbhEev0Xa6KTupDFqBrW3brGLAOijx4GxrDv40dkfZCG_Rj2XB1xEUvLKc7Y4vx-FnMRTZ71l4bdSU5ncC4t5BgjU3i8U7DNPlKyhNpsA3JR7v5qHr_BHDuXTh8EcmWDWhy_ZFk020gEIgHp1_nr-D52pXcKNHDh0p8yNChHAj44IUSDmwC6JvDGvDf9HN-rZXbSpekSKlGsbrEvTf46U7sOKlxiHTY29nNE3wjuUVMgB8LHaPeqb9o-0VpOMCmIeoyPEC0JTLAmtV5hVKCTizQ3sMyiEsQ8ArYAQog=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHInZpv6xDpKxZXfQmxDRbeIud5NRU91XsZ1bLei9J9_-Sl2uqh1CIXOto72X4JaRQnDP4StVWla4sYu0BFoA3eBc3t03QVARGAYRdc23tI7BluwR4uN3rMrP92M7f9G4HY-mP6QHvwrvuPDcdvkhvWV_l7F_a-zTirRpm-PUXfb8xHl1nrswUxJ7_DzSSdp0lBx5O6Iuk9Fw86FeXyafXpJrFT9WTjnDEvNjbTxh9xjB2evXWpusUeih1eT7mi3DfZFWnJY8Q91pDGa7SWrYNzOb0jqkJq5fooWExDPX1Uf83lqaBge_9aG7c-lGPZv4jbS84C6NTtvpnnGHgDcJ6JNfJYJQzKj0PNvA3c4EMxD5Batyis4_zfKN9rxKBHXeIJF-VOfVTw82ZQZLHsVlw4xiDC3rUH1I1ci5HpjWBFwp9JwXlzpFa5ef-GkK-I6CELJJrgximmoWY=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHInZpv6xDpKxZXfQmxDRbeIud5NRU91XsZ1bLei9J9_-Sl2uqh1CIXOto72X4JaRQnDP4StVWla4sYu0BFoA3eBc3t03QVARGAYRdc23tI7BluwR4uN3rMrP92M7f9G4HY-mP6QHvwrvuPDcdvkhvWV_l7F_a-zTirRpm-PUXfb8xHl1nrswUxJ7_DzSSdp0lBx5O6Iuk9Fw86FeXyafXpJrFT9WTjnDEvNjbTxh9xjB2evXWpusUeih1eT7mi3DfZFWnJY8Q91pDGa7SWrYNzOb0jqkJq5fooWExDPX1Uf83lqaBge_9aG7c-lGPZv4jbS84C6NTtvpnnGHgDcJ6JNfJYJQzKj0PNvA3c4EMxD5Batyis4_zfKN9rxKBHXeIJF-VOfVTw82ZQZLHsVlw4xiDC3rUH1I1ci5HpjWBFwp9JwXlzpFa5ef-GkK-I6CELJJrgximmoWY=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHInZpv6xDpKxZXfQmxDRbeIud5NRU91XsZ1bLei9J9_-Sl2uqh1CIXOto72X4JaRQnDP4StVWla4sYu0BFoA3eBc3t03QVARGAYRdc23tI7BluwR4uN3rMrP92M7f9G4HY-mP6QHvwrvuPDcdvkhvWV_l7F_a-zTirRpm-PUXfb8xHl1nrswUxJ7_DzSSdp0lBx5O6Iuk9Fw86FeXyafXpJrFT9WTjnDEvNjbTxh9xjB2evXWpusUeih1eT7mi3DfZFWnJY8Q91pDGa7SWrYNzOb0jqkJq5fooWExDPX1Uf83lqaBge_9aG7c-lGPZv4jbS84C6NTtvpnnGHgDcJ6JNfJYJQzKj0PNvA3c4EMxD5Batyis4_zfKN9rxKBHXeIJF-VOfVTw82ZQZLHsVlw4xiDC3rUH1I1ci5HpjWBFwp9JwXlzpFa5ef-GkK-I6CELJJrgximmoWY=&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHITxgrRjSsW6X-As4icHMbdDC-cae3SeJ3Phx4HnZFrz_lu5yjhscAJiNEN5aZJL7_MaEB-e6MtaWj1ALoAIVG3_tJJcEuNNYmnHo5Vo-iDG-FGQnsm7bpw-tWzqb8VtArxd8xPjZwMGAiuJ9ng4GGrwsC6ITRFb0OyfKCCxL8ea5i0ww20XxJAWcTetE0rEVio-LJrRXvXLdDQSL0DbEsHrfvAvx3kKqsbtLsubyv7ChtfSCsPUdhtHcGPqfURQvbcgPhSG592dCN8BTQ20R5jgPjvJX3sGrevTYznZgkk7RjB8FudRaumBHi-_ERq47kJ5fRpK3B5emakICy7s4e1vHdTkHPnIbSpT-dOuw-MQUGAXF6evzkVZJVprJrYac-&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://ui.constantcontact.com/sa/fwtf.jsp?m=1102215505942&a=1118025354024&ea=mitchdferris%40yahoo.com
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHITxgrRjSsW6X-As4icHMbdDC-cae3SeJ3Phx4HnZFrz_lu5yjhscAJiNEN5aZJL7_MaEB-e6MtaWj1ALoAIVG3_tJJcEuNNYmnHo5Vo-iDG-FGQnsm7bpw-tWzqb8VtArxd8xPjZwMGAiuJ9ng4GGrwsC6ITRFb0OyfKCCxL8ea5i0ww20XxJAWcTetE0rEVio-LJrRXvXLdDQSL0DbEsHrfvAvx3kKqsbtLsubyv7ChtfSCsPUdhtHcGPqfURQvbcgPhSG592dCN8BTQ20R5jgPjvJX3sGrevTYznZgkk7RjB8FudRaumBHi-_ERq47kJ5fRpK3B5emakICy7s4e1vHdTkHPnIbSpT-dOuw-MQUGAXF6evzkVZJVprJrYac-&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIKsGBHTtCfe44O_G6IjOQcfM3zikzcb_-Wtw1W_dd5OFiSnsU5fjNkRS6B4UU9YbSkP4BNmli5Z9BwnociSokc0ihPTC8_CnMpb3SsKo-2cxBIpSkt8-K77N5SfBRnchADQCYIH-VGgnLACUaLCPRqVpsRPNLBes-t3OAScSJk22e1qNsMrFy_uiRccYlpFKFZv1nZc-8h53HH_HU_VuMVBNrI9zVgOb6IlcQZcsh2G1SYTb-72caAVgzHKtBEwG1QiXSiBSX87_4Hyt1NGjlnEeKHtc1OBVg3gblHmIKrRtrrtJxELlf92lZbfp5hjPZ0MAEIRATA21v_9kBqv1dnuDJTIKsoIwIkZ4_IMKSwCde5NGC7H6oFUC8oE7zM6nk&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==
http://r20.rs6.net/tn.jsp?f=0012D0FGl7xxd1NUn2wTxkDo8kxvF79dgQNXRcc0YX1lGSyNlSeTpEsbcF8ixUWaBHIjSuB3CDaj1HkZ0cdtA2kvSUHzuxJuFJUkqzD9YZxvDdzqlemslhFoI7zhA6peFer4vtD4GDiqHKVuENPGSj3EpJLBYp8QavuTOyctEAymkRAHVShD9uv5vp-wgKmJS4dnk8PzQUThkPDXpg0XhzBfQ2VZ8ClCfjpdliQdu2z5v99s30N_5uMTfpRn4wd-_6JE5lpIa1w5N84oXVK0tCOK9rtVZl2xhC83a9wBrhxH5VAzTKwYa9nt2VFwzRXf3C2ED5sGKf5Qa-PZ9EUcKpGmVIHrCmgpZ5aBB0uKd9c50UM1dOelj3Uardw1r8CiM066ahCoUEijgn4MRenL3pcZ75bHvM_-gU0z9r8KzhNgJO-4Gjd88oa4WVB2A6-zEw-&c=4SKz5dLzmq_4_5LzgdgQmM7ikHieDB7ieOn3yLmY-1RoDKHuw_9TkQ==&ch=z6Q1iioB1dygsElsHKYbuUoWZbXnhlfjqJgG2MJqy3sP3wtz6VrD3A==


enhance and restore memory." 

 

This system will investigate areas of the brain associated with 
memory to understand how memories are formed and reduce 

the effect of memory disorders. 

 

"Currently, there is no effective treatment for memory loss 
caused by a condition such as traumatic brain injury," said 

LLNL's project leader Satinderpall Pannu, director of the LLNL's 

Center for Bioengineering, a facility dedicated to fabricating 

biocompatible neural interfaces. "This is a tremendous 
opportunity from DARPA to leverage Lawrence Livermore's 

unique capabilities to develop cutting-edge medical devices that 

will change the health care landscape." 

 
During the second phase of the program, using minimally 

invasive surgery, Fried will implant the neuromodulation device 

into the entorhinal area and hippocampus in patients with 

traumatic brain injury (TBI) as part of a ground-breaking clinical 

trial. TBI, which has affected more than 270,000 military service 
members since 2000, is often associated with debilitating 

memory loss. 

 

The overarching DARPA program, called Restoring Active 
Memory, or RAM, supports President Obama's BRAIN initiative. 

"The RAM program poses a formidable challenge reaching across 

multiple disciplines from basic brain research to medicine, 

computing and engineering," Fried said. "But at the end of the 
day, it is the suffering individual, whether an injured member of 

the armed forces or a patient with Alzheimer's disease, who is at 

the center of our thoughts and efforts." 
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