Transport in BME (BME 495 or BME 461)

IUPUI, Fall 2008

E. Morris (instructor)

Handed out Aug 21, 2008       (    Due Aug 28, 2008    

Homework #1

1. Read the paper by Weinberg et al., “Model simulation and experimental validation of intratumoral chemotherapy using multiple polymer implants.”  Med Bol Eng Comput 2008.

Answer the following questions (with short but clear answers):

a. What types of “transport” are involved?*
b. what things are being transported?
c. what modes of transport are being ignored?

d. what is the goal of the work?

e. what is the deficiency that they are trying to overcome in the state of the art?

f. what is the general approach (a few sentences only)
g. what does the mathematical model describe?

h. what animal is used for experiments?

i. what tumor is used?

j. what is the coordinate system of the mathematical model?

k. what are their major finding with regard to simulations (cite 2)?

l. what is their major finding with regard to experimental data?

m. compare the authors’ figure 3 to the one you drew in class. How did you do?  (Please attach your drawing from class – with comments if you like.)
2. Read pages 23-29 in “Drug Delivery” by Mark Saltzman (to be handed out in class.)   

3. Extend the derivation done in class (on Tues Aug 26) to derive the diffusion equation in 3dimensions.  Remember, a key assumption here is that the sum of the probabilities of a particle “hopping” in any direction must sum to one.  Further, we assume (for now) that the probability of “hopping” in any PARTICULAR direction is the same.
a. give the values of the diffusion coefficient for 1D, 2D, 3D based on your derivations.

b. extra credit: can you think of a case in biology where the probability of “hopping” in one direction would be different from the probability in another?
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