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Question 1:
Why was hydroxyapatite used as an in vitro model?
Hydroxyapatite is the crystalline component of bone, and is used in artificial bone as well.  Bone-targeting materials would ideally bind to its structure.
 
Question 2:
Why was hydroxyapatite (in vitro) binding more effective than in vivo binding?
The researchers stated that this was under consideration and investigation.  The possibilities are that the liver and kidneys remove the bone-targeting molecules from the bloodstream, and that calcium concentration in the bloodstream would inhibit binding.
 
Question 3:
Why were the researchers investigating bone-targeting molecules?
The drugs used to treat bone diseases can only work in the bone, obviously.  If they didn’t reach bones through the bloodstream, they could accumulate elsewhere in the body (the liver, for example) and cause damage.
 
 
Second Article Citation:
Yoshida, R. and Uesusuki, Y. (2005)  Biomimetic Gel Exhibiting Self-Beating Motion in ATP Solution.  Biomacromolecules 6, 2923-2926.
 
Question 1:
What is one reason that the gel investigated in this article is of so much interest?
Previous biomimetic gels needed external signals or environmental changes to function.  This one does not, and it also works under physiological conditions (pH, temperature).
 
Question 2:
How was the concentration of Ca2+ observed over time?
A fluorescent agent called “Quin 2” fluoresces in the presence of Ca2+.  Both were added to the gel before it was set.  The gel was set under a fluorescence microscope and a camera on the microscope took a picture every 30 minutes.
  
Question 3:
The researchers suggested the gel could mimic heart motion.  This would require regular oscillation of Ca2+ concentration and regular swelling/contracting in the gel.  The enzymatic reaction plays a role in Ca2+ oscillation—why would the oscillation be irregular?
The enzyme (creatine kinase) can bind two substrates, starting out as A and B.  It randomly binds one of those or both.  After the reaction that turns A and B into P and Q, the products then dissociate from the enzyme randomly.  Since Ca2+ usage depends upon the enzyme’s kinetics, this randomness would make the oscillations irregular.
