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Summary This effort addresses the task of
development of a better protocol using a nano bot
pharmaceutical systems approach to track, identify
and treat, degenerative muscle-joint disease,
commonly called arthritis. This approach involves
the use of nano bots, which contain a self-powered
and propelled molecular motor, and a protein
specific enzyme that targets specific proteins that
attack the joint area of the skeletal system. These
nano bots weigh on the order of 10-100 nano
grams, and can move in fluid whose density is
between 0.95-1.25 g/cc at a velocity between 1-2
cm/second. The most effective flow regimes that
these bots can be utilized are those whose flow
vector component in the z direction (induced by
gravity) is at or near zero. Such conditions can be
induced only for a short period of time in human
centrifuges, or microgravity. Microgravity is the
preferred
environment
because
centrifuge
chambers can only be used by patients who have
a strong cardiovascular system.

There are many forms of arthritis. The most
common form is a degenerative joint disease and
is a result of trauma to the joint, infection of the
joint, or age. Other arthritis forms are rheumatoid
arthritis, psoriatic arthritis, autoimmune arthritis,
and septic arthritis. There is also an uncommon
form of gout caused by the formation of rhomboid
crystals of calcium pyrophosphate. Each of these
forms involves the inflammation of the joints
between muscles to bone.

There are also issues involved with calcium loss in
bone matter for microgravity missions. The
demineralization of bone is more pronounced due
to the extended lack of gravity experienced by the
individual, because mechanical load is reduced.
This loss in calcium from bone is mitigated by
countermeasures such as exercise but does not
reverse or stop the migration.
Part of the problem is that the mineral can only be
adsorbed by the bone at a specific rate, and
current methods of calcium supplementation in the
diet can provide only so much calcium to the bone,
because some is lost through the gastro intestinal
tract, and urine.
This effort addresses the task of development of a
biological modeling application and wafer material
to track and identify degenerative muscle-joint
disease, commonly called arthritis. This approach
is a three part process involving the development
of the material, testing the material using small
pilot studies and finally testing the materials
effectiveness in identifying calcium movement near
bone using a human trial study.
Furthermore, the study can be expanded to the
study of calcium migration in bone by introduction
of the subject to a weightless condition so that
uninhibited movement of the target agents to the
bone material can occur without the hindrance of
gravity.

