Dear Dave,

The brief history of the device is as follows:

Space medicine always needs certain physiological information about the cosmonauts for providing inflight medical support. Multifunctional complexes – “Polinom 2M”, “Aelita 01”, and “Gamma-1M” – used for obtaining physiological information from the cosmonaut, utilized cable connection between the biosensors, positioned on the body of the cosmonaut, and the complex itself, which significantly restricts the potential and efficiency of the medical monitoring: hampers natural motor activity and free movement, as well as restricts it to the length of the cable, interfers with performing functional tests and training, and, finally, induced additional errors. Thus, the need for the new, telemetric multifunctional complex is quite obvious. 

The infrared channel was chosen for the quite obvious reasons, also: in the closed environments packed with electrical and electronic equipment (like spaceship environment) radio-telemetry has a number of shortcomings, main of them being radio-wave interference and electromagnetic noises, which significantly decrease reliability and accuracy of communication. The infrared radiation provides reliable transmission, along with unrestricted motor activity of the person, equipped by the biosensors and transmitter, even if there is an obstacle between the transmitter and the receiving unit.

Thus, the device for transmitting the physiological information via infrared channels (let us call it the infrared transmitting device - IRTD) is primarily intended for the spaceship environment. At present, the working model is being tested in the “SFINCSS” study (“Simulation of Flight of International Crew on Space Station). One of the objectives of the study is testing hardware and relevant procedures before making the final selection of equipment for the ISS.

The IRTD was developed by the IMBP specialists together with the specialists from the other specialized institutions (The next week, when our IMBP colleagues come back from the holidays, I’ll find out the names of the institutions and inform you).

As I have told you before, our group does not build biosensors, but uses ready made, as most of the indices are of the electric nature – like ECG, EMG, etc, therefore, you just need special electrodes. Other biosensors, for instance, those that register mechanical pulsation or changes of chest volume, were specially made by an appropriate institution. I think the next week I’ll supply you with the list of all the possible, i.e. existent biosensors, that can be attached to the IRTD. However, if you need others, we can explore the opportunity of building them for you, but it is entirely different task.

Also, I would like to draw your attention to the fact, that although list of biosensors is quite long, the IRTD can simultaneously transmit only via 6 (six) channels. It is designed so that you can modify set of biosensors for your particular purpose, making certain adjustments. However, the present model was developed for the particular needs of the inflight medical monitoring of the cosmonauts, therefore, it utilizes the following set of indices, that are needed first and foremost:

three ECG leads: D, A,  I (Nebh) – that makes 3 (three) channels, 

the 4th  channel - venous-arterial pulsing, 

the 5th  channel - pulmonary ventilation (evaluation of the volume of inspired air and evaluation of the inspiration rate), 

the 6th  channel - changes in chest perimeter. 

Thus, if you require another set of indices, and/or the possibility of modifying sets, that will call for additional time.

The next week I am going to talk with the IMBP specialist, who have developed and built the IRTD, and explore the possibility of presenting the data in a standard windows environment. I think it is quite possible, but, perfaps, will require some additional funding. 

In the meanwhile, if you have any new ideas - please, let me know . I’ll send you an outline of what we are proposing to do, as well as the list of existent biosensors, after I talk with the IBMP colleagues.

Yours Sincerely,

Rita

