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BIOEN 337 Lab Report Guidelines
1-D Diffusion in a Gel Module
Individually-based Lab Write-up


Although the execution of the lab procedure was a joint effort of your team members, this lab write-up should be done individually.  This is a truncated version of a lab report.  Write-ups should be turned in on paper AND uploaded to Catalyst dropbox, for our records.  They are due at the beginning of your lab session, on paper.  I am more lenient about when write-ups are uploaded to the Catalyst dropbox, but it is in your own best interest to have a file uploaded in case there’s a problem with your assignment.  That way, we’ll have something to grade and we’ll know you submitted it on time!

General Style Guideline:
File Type: pdf or Word (for the file uploaded on Catalyst)
Font: Times New Roman, Arial, or Calibri
Font Size: Text (12 pt), Figure and Table Caption (10 pt)
Margins: 1 inch on all sides of an 8.5 x 11 inch page setting
Spacing: single-line space
Figures and Tables: They should be inserted into the text where they are first referenced.  All figures and tables should have captions.
File Name Convention: LastName _Bioen337 Lab2Report.doc

General Guidelines: 
1. Strive to obtain the highest quality data you can, including the proper number of repetitions, during the laboratory period. You also want to be sure to read the lab handout carefully for anything you should measure during the lab period, which will be required in your lab report.
2. It is essential that the laboratory work be done safely. The report should briefly mention any possible safety issues (you can address this in the Methods and Materials section).
[bookmark: _GoBack]3. Make sure the font size for figure legends, axis labels, curve labels etc. is sufficiently large to be able to read easily (e.g. 12 pt when the figure is inserted into the text and rescaled). Do NOT rely on the default settings since they are usually too small!
4. Use different colors and symbols for different data points and curves in figures.  Keep in mind however, that you’ll probably be printing your reports in black and white.  Thus, colored lines in plots for example will not be discernible, and you should use different styles of data points instead.
5. Number the Figures and Tables so you can reference them conveniently and consistently in the text.  This is exactly what you see in scientific papers.
6. Use sub-topic headers as appropriate.  This will greatly help with organization and help the reader understand your report!
7. Number each page (starting with the main text page, not the title page).
8. Plagiarism is obviously prohibited. Direct quotations from sentences or paragraphs from publications (including web publications) are strongly discouraged; if absolutely necessary, appropriate referencing and formatting of direct quotations is required.  Your sources of information should be cited.
9. Number the references and use them consistently in the text.  Use Endnote if it will be helpful.  The following shows how a journal article reference should look like in the Reference list, though you may also have textbook references:

1. A. B. Creative, D. E. Fantastic, and G. H. Imaginary, "Have a great quarter," Best Journal 1, 1-4 (2008).

(Points 8 and 9 should be review from BIOEN 215!)


Lab Write-up Components:

-Address all three sections found in the Post-lab Analysis section of the Lab Handout.
Answer all the questions – make sure to address them all, and please address them in the order below:

Post-lab Analysis

Individually-based; i.e. each student needs to submit his or her own lab write-up.
All MATLAB code (properly annotated) should be submitted.

1)  Calculate and plot the concentration profiles [Concentration vs. Position] at different time points, using the analytical solution to the Diffusion Equation.  Hint:  You will need to select a value for D, so that C is your only unknown.  Justify your selection for a D value.  Let C0 = 1.0.  Use the boundary conditions that we implemented in the experiment.  You want to use this model to predict what your experimental results should look like, so use the same time points as the ones for your actual experiment.  Plot the profiles for all time points on the same plot.  So, you should have at least four concentration profiles on the same plot.  (40 pts)

2)  Use your experimental data to calculate D values.  Show plots of concentration vs. position at your measured time points.  How do your measured concentration profiles compare with the predicted profiles generated in question 1??  Were you able to predict the experimental outcome?  Also, how reasonable is your calculated value for the effective diffusivity?    Does it make sense in the context of what you know about typical values for diffusion coefficients from 335 lecture?  (40 pts.) 

3)  Compare the D values calculated experimentally from different time points for the same gel.  Did each data set yield a similar D values?  How much variation exists?   Compare the D values obtained from the two gels with differing agarose concentrations.  Would you expect the effective diffusivity to be higher or lower in a gel that is more concentrated?  Did you actually see that in your experiment?  (20 pts.)  

Hints based on last year’s questions:
Q:  Our group is stuck on implementing the analytical solution in MATLAB. So using the nlinfit function in MATLAB, we get beta, which is a set of parameters. But we don't see how that relates to our analytical solution involving the error function. Could you help us with this? Thanks a lot!
A:  The nlinfit function is used to determine “D”, based on your experimental data.  This is part 2 of the Post-lab Analysis.  The analytical solution equation is needed because you basically tell nlinfit what the form of the equation should be (that it is fitting the data to).  In other words, you know the model for the function is the analytical solution equation.  You have data, and want to fit a model of that form to it.  http://www.mathworks.com/help/toolbox/stats/nlinfit.html
Like they do in the above example.

Part 1 of the Post-lab Analysis asks you to predict the concentration profiles at various time points using an estimated value for D (something reasonable, probably makes sense to get it from the literature) and the analytical solution.  This is very straightforward—just use the analytical solution to solve for the concentration as a function of position.  You have the equation and values for all the parameters, including: time, D, position.  You are calculating C.


If you have extenuating circumstances be sure to talk to instructor or TA ahead of the due date, whenever possible.  Otherwise, reports are due as specified on the Course Syllabus, at the beginning of your lab section meeting.  
Late Work Policy:  In the real world, deadlines are not usually extended for grants, paper submissions, etc. and as such, assignments must be turned in on time here as well!  Late work will be penalized at a rate of 15 points/day.
 
