Field of effort…..

Zootronics pronounced-- zoo o tronics

Class of effort

Bio-info-opto-tronic interactive controllers --- biobotics 

Functionality of effort

Bio intelligence..--

The capacity to gather, process and respond intelligently to the environment using biologic systems

Core technology needed

Bio coupler -- 

Core technology that couples microelectronics to bio function at the cellular and organelle level 

The capacity to flux information across biological systems to/from (optical)electronic systems

What is really needed to push the "bio tronic" interface for remote sensing and telecontrol of biologic function.. This will allow a distributed array of telecontrollers to interact with living tissue

This scales to usability for organism control.. ie intact animal

There currently is a lack of general tools which allow the exploration of novel uses of intact animals

We need to develop the core capability to interactively modulate tissue function
""Tissue tronics"" 

This is the core technology needed for the next generation or bio-biotics

what is also needed is some core technology development and the development of a community who can synergistically explore the opportunities provided 

What is really a darpa-esque project
Propose to build the initial tool set to attack the problem

The ability to tap bio signals and produce bio effects

Micro sensor array development for generic sensing

Such as

Nervous tissue for communication with the organism and muscle tissue for controlling the remote functioning

We need the capacity to modulate bio systems for the purposing of sensing, effecting and load carrying 

Across several species

Some specific stuff….

Bugs

Couple mems technology to tap into insect sensor systems .. 

Modulate locomotion

Genetic alteration of specific biogenic sensor arrays  to make it easier to couple to tronic functions

Or enhance the ability to harvest bug grown "operational body parts"  ie bug transducers for integration into mems and microelectronic  systems

Applications of bug-bots

It is possible to use their range of biosensors  to 

Detect  and report the presence of absence of substances and/or energies of interest 

Deliver micro-tronic systems through directed navigation

It is possible to detect a "state" of  the bugs environment and transmit it X

It is also reasonable to think of modulating the production of sound and light as a bug based transmission network…

Can direct the movement of bugs through pheromone trail/plumes

Ie quasi directed navigation

Birds

Modulate flying patterns to cover an area ..

"Controlled flight"  --

Bird borne cameras

"go observe and report"

Bird "drop" of small components 

Rats

Ensemble electrode arrays show state of rat brain specific to environmental parameters   

Tech

Signal integration form distributed arrays

,,,,,,,,

Tele-biotics

Overall challenge is to develop core components which can be the building blocks of a large array of interactive biologics 

The basic technology needed is 

\

tissue/cell level sensors

tissue/cell function modulators

ie we need to be able to sense the bio-phenomenological energies 

we need to be able to modulate energy in a manner which will direct/evoke biologic function

a bi-directional information exchanger which allows us to take advantage of innate biologic filter 

There is a need to generi-fy the ability to tap into the cell clusters which are one or two levels removed from the primary sensory receptors 

Such as 

· Photonic.

· Sonic

· Chemical

· Mechanical

· Electric/magnetic fields

Bio acoustics  .. we need to be able to look at signaling the natural senses of the animal

Link micro fluidic systems to tissue fluid function

  Chemical and structural linkages
