
  On the right is a burst image capture while 

photostimulating a one year old transgenic 

mouse expressing ChR2-eYFP under the Thy1 

promoter. An optical window 4 mm in diam-

eter was opened over the right motor cortex, 

centered 2 mm posterior and 2 mm right of 

the bregma. Through this optical window, 5 

ms pulses of light were delivered at 10 Hz. 

There was an obvious twitching of the tail and 

of the left limbs.
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  The wireless photostimulation device has two parts, a transmit-

ting 'base station' and a 'receiver unit' to be placed on the mouse. A 

typical setup is shown on the right.

  Base station: Photostimulation timing signals are sent to the 

base station as TTL pulses, which are then modulated and transmit-

ted using IR transmitting diodes (Vishay TSAL6400). A PCB layout of 

the base station is shown below.

  Receiver unit: The photostimulation 

LED is mounted on the skull of the mouse 

and is part of a detachable light weight 

receiver unit (< 3.3 g), which includes a 

pair of batteries (Sony CR1616), a cus-

tomized casing to house the batteries 

and a miniaturized IR receiver (Vishay 
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civer unit and its placement on a mouse 

are shown below.

  Recent developments in the use of genetic and optical technologies 

allow us to manipulate and monitor brain activity at millisecond-scale 
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populations of neurons. This powerful technology, known as optogenetics, 

shows potential to shed light on the neural code, psychiatric diorders, un-

derstanding behavior and brain function in general. 

  In order to perform studies using optogenetics on freely behaving 

mice, we have developed a wireless in-vivo photostimulation device for 

mice encoded with optogenetic sensors such as Channelrhodopsin-2 

(ChR2), Volvox Channelrhodopsin and Halorhodopsin. This is achieved by 

controlling a head-mounted LED through infrared (IR) communication. 

  The device was tested on the right motor cortex of Line-18 mice ex-

pressing ChR2-eYFP under the Thy1 promoter. Light was delivered 

through a glass optical window upon performing craniotomy. Single pulse 

with pulse width as small as 5 ms can elicit motor responses with zero fail-

ure rate in awake behaving mice. The same result was observed when 

light was delivered transcranially, except for a less intense motor re-

sponse. 
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