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Introduction: There is substantial rational to continue 

research on artificial gravity to prevent spaceflight in-

duced alterations in all physiological systems. Artificial 

gravity (AG) and AG analogue studies with animals 

demonstrated some measure of protection against mi-

crogravity-induced alteration in model organisms [1]. 

However, this phenomenon was not tested in real 

spaceflight studies due to their paucity as well as their 

short-duration. As beyond LEO-class manned missions 

are planned and developed, new technology to test AG 

as a countermeasure in spaceflight is needed. Several 

approaches exist for research of artificial gravity as a 

spaceflight countermeasure. Implementation of tradi-

tional centrifuge strategy for creation of artificial gravi-

ty is associated with challenging issues such as; vibra-

tion, significant mass, and power to support a centri-

fuge. Furthermore, all ground-based studies are ex-

tremely expensive given that studies needed for AG 

should be of very long duration to observed gravity-

associated alterations. Although there are several pos-

sibilities of introducing a centrifuge to International 

Space Station (ISS) [2], the ISS-based space studies 

utilizing centrifusion has a disadvantage of a small 

radius in addition to the challenges raised above, and 

therefore unlikely to be feasible for future human ac-

commodation. Therefore, a space centrifuge will have 

to be designed with little mass and variable radius of 

rotation which can be possibly accomplished by using a 

cable connected inflatable habitat. Jet or electrical pro-

pulsion engines will provide controlled acceleration as 

well as tangential velocity in open space relative to the 

orbital station. The adjustable radius of rotation and 

tangential velocity will provide an artificial gravity 

environment (including a head-to-foot gravity gradient) 

with specific gravity levels including a “comfort zone” 

suitable for animals and humans with a minimum peri-

od of adaptation. The hypothetical AG protocols that 

may counteract microgravity-associated physiological 

alterations in all physiological systems have been de-

veloped in previous studies [3]. The most suitable for 

the AG application is electric propulsion and has been 

used on spacecraft for decades [4].  The electric pro-

pulsion with an external power source (transmissible 

through the solar panels) can provide small thrust of 

47.5 m/s for a long time and is enough to provide the 

artificial gravity centripetal acceleration with around 1 

g and angular velocity of 1.97 rpm at the radius of rota-

tion of 230 m which is in the “comfort zone” for hu-

mans. The results of the proposed project will justify 

experimental proof-of-concept, design, implementa-

tion, and operation to control artificial gravity parame-

ters. The design could be the starting point in the con-

tinued search for comprehensive architectural upgrades 

and operational protocols suitable for Mars missions 

which are of long duration. 
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