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New Course

Effective Term:
 FORMDROPDOWN 



Subject Area - Course Number:
Biology 420 
Cross-listing:
     
(See Note #1 below)

Course Title: (Limited to 65 characters)
Biological Nanotechnology
25-Character Abbreviation:  
BioNano


Sponsor(s):  
Dr. Eric Brown, Assistant Professor
Department(s):
Biological Sciences
College(s):
 FORMDROPDOWN 



Consultation took place:
 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes  (list departments and attach consultation sheet)

Departments:       


Programs Affected:
Biology Programs
Is paperwork complete for those programs? (Use "Form 2" for Catalog & Academic Report updates)

 FORMCHECKBOX 

NA 
 FORMCHECKBOX 

Yes
 FORMCHECKBOX 

will be at future meeting

Prerequisites:
Biology 251 with a grade of "C" or better
Grade Basis:
 FORMCHECKBOX 

Conventional Letter
 FORMCHECKBOX 

S/NC or Pass/Fail
 

Course will be offered:
 FORMCHECKBOX 

Part of Load
 FORMCHECKBOX 

 Above Load 


 FORMCHECKBOX 

On Campus
 FORMCHECKBOX 

Off Campus - Location       

College:
 FORMDROPDOWN 

Dept/Area(s):
Biological Sciences
Instructor:
Dr. Eric Brown, Assistant Professor

Note: If the course is dual-listed, instructor must be a member of Grad Faculty.
Check if the Course is to Meet Any of the Following:

 FORMCHECKBOX 
  Technological Literacy Requirement
 FORMCHECKBOX 
  Writing Requirement


 FORMCHECKBOX 
  Diversity 

 FORMCHECKBOX 
  General Education Option:   FORMDROPDOWN 
   

Note:  For the Gen Ed option, the proposal should address how this course relates to specific core courses, meets the goals of General Education in providing breadth, and incorporates scholarship in the appropriate field relating to women and gender.

Credit/Contact Hours: (per semester)

Total lab hours:
0
Total lecture hours: 
48
 

Number of credits:
3
Total contact hours:
48 

Can course be taken more than once for credit?  (Repeatability)  

 FORMCHECKBOX 
 No    FORMCHECKBOX 
 Yes          If "Yes", answer the following questions:

No of times in major:
     
No of credits in major: 
     
 

No of times in degree:
     
No of credits in degree:
      

Proposal Information: (Procedures for form #3)
Course justification:


Advancements in nanotechnology are highly impacting the field of biology.  It is imperative for today’s biology students to have a thorough understanding of how advancements in nanotechnology are currently impacting the developments within their particular sub-discipline of biology.  This course is relevant and essential to students of all biological sciences emphases (Pre-Biomedical Professions, Cell/Physiology, Ecology/Field Biology, and Marine/Freshwater Ecology) as it introduces them to the theory, methods, and applications of bionanotechnology and atomic force microscopy in both the biomedical and environmental sciences.  Also, UWW students have expressed enthusiasm for the subject matter of nanotechnology as was demonstrated by the 160+ and 139+ individuals who participated in the 2010 and 2011 UWW Nanoscience Symposia.  Having this course occur during the Fall semester will enable it to run concurrently with future UWW Nanoscience Symposia, which will enhance the student experience in the course and further enable them to actively contribute to the Nanoscience Symposium.  Also, many of my research students have independently requested the development of such a course.  The course is lecture-based.  Equipment demonstrations that occur during the course are run on single pieces of instrumentation that operate very slowly.  While the instrument is running, lecture and discussion resume.  The Department of Biological Sciences has indicated that this course will count toward majors’ requirements, so students will have the incentive and credits available to take this course.  During the Fall 2011 semester, Bio 496 Special Topics Bionanotechnology was offered, and the students who took that course gave it excellent feedback on the course evaluations.  During that course, the students co-authored a nanotechnology review article that was accepted to the Journal of Biomedical Nanotechnology and is currently in press.
Relationship to program assessment objectives:


The primary objectives of the biology program are 1) to develop and deliver outstanding and diverse curricula, preparing students for careers in the biological sciences, graduate training, and entry into health  professional programs, 2) to improve science literacy for student citizens, consistent with the philosophy of liberal studies and the needs of the College of Letters and Sciences and the University of Wisconsin- Whitewater, 3) to develop and maintain a diverse community of scholars in the field of Biological Sciences, and 4) to serve the College, the University, and the greater community in committees and other structured development or advocacy organizations in our roles as educators, science professionals, university faculty and community citizens.  Previously a special topics Bionanotechnology course was held during the Fall 2011 semester and gained positive feedback from students.  Creation of this permanent Biological Nanotechnology course (Bio 420) will help meet the biological sciences program objectives by enabling students to gain theoretical and practical knowledge in a rapidly developing field and technique.  This will help students be competitive when applying for jobs and graduate programs in the field of nanotechnology.   
Budgetary impact:
Staffing: Primary instructor is Dr. Eric Brown, Assistant Professor in Biology. His primary teaching responsibilities are Genetics (Bio 251) and Biotech Laboratory Methods (Bio 254), and he also has taught Biological Foundations (Bio 120), Introductory Biology II laboratory (Bio 141) Biology Colloquium (Bio 390/400), among other courses.

Academic Unit Library and Service & Supply Budget: This course will not substantially impact the academic unit library and service & Supply Budget as no laboratory and supplies used for demonstrations will come from the instructor’s laboratory.    

Campus Instructional Resource Units: No impact is anticipated.

Laboratory/Studio Facilities: None needed.

Classroom Space: Classroom space for this course is currently available in Upham Hall.

Adequacy of Current Library Holdings: Current library holdings are sufficient for the course.  Additional materials may be supplied by the instructor.
Course description: (50 word limit)


This course is a study of the theory, methods, instrumentation, and applications of biological nanotechnology.  Emphasis is also placed on communicating scientific findings and the role that biological nanotechnology plays in the biomedical and environmental sciences.
If dual listed, list graduate level requirements for the following: n/a
1. Content (e.g., What are additional presentation/project requirements?) 


2. Intensity (e.g., How are the processes and standards of evaluation different for graduates and undergraduates? ) 


3. Self-Directed (e.g., How are research expectations differ for graduates and undergraduates?) 


Bibliography: (Key or essential references only.  Normally the bibliography should be no more than one or two pages in length.)
* The UWW library has the following texts which will be used in this course:

1)  Nanotechnology: Science, Innovation, and Opportunity  by Lynn E. Foster 

· Paperback: 336 pages

· Publisher: Prentice Hall PTR; 1 edition (June 19, 2009) 

· Language: English 

· ISBN-10: 0137025750 

· ISBN-13: 978-0137025756 

2)  Nano-Hype: The Truth Behind the Nanotechnology Buzz  by David M. Berube
· Hardcover: 521 pages 

· Publisher: Prometheus Books; illustrated edition edition (December 30, 2005) 

· Language: English 

· ISBN-10: 1591023513 

· ISBN-13: 978-1591023517 

3)  Photodynamic Therapy: Methods and Protocols (Methods in Molecular Biology)  Charles J. Gomer (Editor)

· Hardcover: 294 pages 

· Publisher: Humana Press; 1st Edition. edition (April 1, 2010) 

· Language: English 

· ISBN-10: 1607616963 

· ISBN-13: 978-1607616962 

4)  Nanoparticles and Quantum Dots (Handbook of Nanophysics)  Klaus D. Sattler (Editor)

· Hardcover: 800 pages 

· Publisher: CRC; 1 edition (May 1, 2010) 

· Language: English 

· ISBN-10: 1420075446 

· ISBN-13: 978-1420075441 

5)  Nanoelectronics and Nanophotonics (Handbook of Nanophysics)  Klaus D. Sattler (Editor)

· Hardcover: 864 pages 

· Publisher: CRC; 1 edition (May 1, 2010) 

· Language: English 

· ISBN-10: 1420075500 

· ISBN-13: 978-1420075502 

6)  Nanobiotechnology II: More Concepts and Applications.  Chad A. Mirkin (Editor), Christof M. Niemeyer (Editor)

· Hardcover: 459 pages 

· Publisher: Wiley-VCH; 1 edition (March 26, 2007) 

· Language: English 

· ISBN-10: 3527316736 

· ISBN-13: 978-3527316731 

* Due the novelty and rapid pace of this field, the remainder of sources for this course will be articles, to which the instructor has access, including but not limited to:

Design and Synthesis of Novel Polyglycerol Hybrid Nanomaterials for Potential Applications in Drug Delivery Systems.
Zarrabi A, Adeli M, Vossoughi M, Shokrgozar MA.

Macromol Biosci. 2010 Nov 24. [Epub ahead of print]PMID: 21108456 [PubMed - as supplied by publisher]

Nanoparticulate delivery systems for antiviral drugs.
Lembo D, Cavalli R.

Antivir Chem Chemother. 2010;21(2):53-70.PMID: 21107015 [PubMed - in process]

Tunable Bifunctional Silyl Ether Cross-Linkers for the Design of Acid-Sensitive Biomaterials.
Parrott MC, Luft JC, Byrne JD, Fain JH, Napier ME, Desimone JM.

J Am Chem Soc. 2010 Nov 24. [Epub ahead of print]PMID: 21105720 [PubMed - as supplied by publisher]

Nanotechnology based targeted drug delivery.
Ruggiero C, Pastorino L, Herrera OL.

Conf Proc IEEE Eng Med Biol Soc. 2010;1:3731-2.PMID: 21096863 [PubMed - in process]

Nanomedicine and personalized medicine toward the application of pharmacotyping in clinical practice to improve drug delivery outcomes.
Vizirianakis IS.

Nanomedicine. 2010 Nov 18. [Epub ahead of print]PMID: 21094279 [PubMed - as supplied by publisher]

International Efforts in Nanoinformatics Research Applied to Nanomedicine.
de la Iglesia D, Maojo V, Chiesa S, Martin-Sanchez F, Kern J, Potamias G, Crespo J, Garcia-Remesal M, Keuchkerian S, Kulikowski C, Mitchell JA.

Methods Inf Med. 2010 Nov 18;49(1). [Epub ahead of print]PMID: 21085742 [PubMed - as supplied by publisher]

Perspectives and potential applications of nanomedicine in breast and prostate cancer.
Liu Y, Solomon M, Achilefu S.

Med Res Rev. 2010 Nov 9. [Epub ahead of print]PMID: 21064186 [PubMed - as supplied by publisher]

Nanoparticles: Functionalization and Multifunctional Applications in Biomedical Sciences.
Subbiah R, Veerapandian M, Yun KS.

Curr Med Chem. 2010 Nov 10. [Epub ahead of print]PMID: 21062250 [PubMed - as supplied by publisher]

Nanomedicine: promises and challenges for the future of public health.
Pautler M, Brenner S.

Int J Nanomedicine. 2010 Oct 5;5:803-9.PMID: 21042425 [PubMed - in process]Free PMC Article

Nanomaterials in the environment: behavior, fate, bioavailability, and effects.
Klaine SJ, Alvarez PJ, Batley GE, Fernandes TF, Handy RD, Lyon DY, Mahendra S, McLaughlin MJ, Lead JR.

Environ Toxicol Chem. 2008 Sep;27(9):1825-51. Review.PMID: 19086204 [PubMed - indexed for MEDLINE]

Silver nanoparticles: green synthesis and their antimicrobial activities.
Sharma VK, Yngard RA, Lin Y.

Adv Colloid Interface Sci. 2009 Jan 30;145(1-2):83-96. Epub 2008 Sep 17.PMID: 18945421 [PubMed - indexed for MEDLINE]

Effects of nanoparticles in Mytilus edulis gills and hepatopancreas - a new threat to marine life?
Koehler A, Marx U, Broeg K, Bahns S, Bressling J.

Mar Environ Res. 2008 Jul;66(1):12-4. Epub 2008 Feb 26.PMID: 18397804 [PubMed - indexed for MEDLINE]

Whole-genome expression profiling of the marine diatom Thalassiosira pseudonana identifies genes involved in silicon bioprocesses.
Mock T, Samanta MP, Iverson V, Berthiaume C, Robison M, Holtermann K, Durkin C, Bondurant SS, Richmond K, Rodesch M, Kallas T, Huttlin EL, Cerrina F, Sussman MR, Armbrust EV.

Proc Natl Acad Sci U S A. 2008 Feb 5;105(5):1579-84. Epub 2008 Jan 22.PMID: 18212125 [PubMed - indexed for MEDLINE]Free PMC Article

Utilizing QCM-D to characterize the adhesive mucilage secreted by two marine diatom species in-situ and in real-time.
Molino PJ, Hodson OM, Quinn JF, Wetherbee R.

Biomacromolecules. 2006 Nov;7(11):3276-82.PMID: 17096561 [PubMed - indexed for MEDLINE]

Nano liquid chromatography with hybrid quadrupole time-of-flight mass spectrometry for the determination of yessotoxin in marine phytoplankton.
Ruppén Cañás I, Hamilton B, Fernández Amandi M, Furey A, James KJ.

J Chromatogr A. 2004 Nov 12;1056(1-2):253-6.PMID: 15595559 [PubMed - indexed for MEDLINE]

Revealing the molecular secrets of marine diatoms.
Falciatore A, Bowler C.

Annu Rev Plant Biol. 2002;53:109-30. Review.PMID: 12221969 [PubMed - indexed for MEDLINE]
The University of Wisconsin-Whitewater is dedicated to a safe, supportive and    non-discriminatory learning environment.  It is the responsibility of all undergraduate and graduate students to familiarize themselves with University policies regarding Special Accommodations, Academic Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events (for details please refer to the Schedule of Classes; the “

 HYPERLINK "http://www.uww.edu/Catalog/02-04/Legal/Legal1.html" Rights and Responsibilities

HYPERLINK "http://www.uww.edu/www.uww.edu/Catalog/02-04/Legal/Legal1.html"
” section of the Undergraduate Catalog; the Academic Requirements and Policies and the Facilities and Services sections of the Graduate Catalog; and the “Student Academic Disciplinary Procedures (UWS Chapter 14); and the “Student Nonacademic Disciplinary Procedures" (UWS Chapter 17). 
Course Objectives and tentative course syllabus with mandatory information (paste syllabus below):
Objectives:

The main objective of this course is to introduce you to the theory, methods, and applications of bionanotechnology:

When you leave this course, you should:

· Apply the fundamental principles and methods used in bionanotechnology. 

· Explain and execute dry atomic force microscopy.

· Explain and execute wet atomic force microscopy.

· Understand the future directions and career opportunities in bionanotechnology and how they relate to your sub-discipline.
· Display competency in the scientific writing of a review article.
You should be able to go beyond memorization to apply the principles you learn to new information.  Exams, online assessments, in-class quizzes, and in-class discussions will help you assess and fine-tune these abilities.

Course Syllabus, Policies, and Schedule
Biology 420: Biological Nanotechnology 
University of Wisconsin-Whitewater, Fall 2013
LECTURE TIME AND LOCATION: 


- Tuesdays and Thursdays, 9:30am-10:45am, Upham Hall 054 or E-Lecture
LECTURE INSTRUCTOR, EMAIL, AND WEBSITE:


Instructor:  Dr. Eric Michael Bratsolias Brown 

Email:  browne@uww.edu
Faculty Website :  http://facstaff.uww.edu/browne/ 
OFFICE HOURS:   

If you ever have ANY questions or concerns regarding lectures, labs, or any other part of this course, I encourage you to attend office hours or contact me for assistance by appointment.  I will be in Upham Hall 357 for office hours during the following times or by appointment:

                              - Mondays:  10am-11:40am
                  
       -  Tuesdays: 11am-12:15pm



       -  Thursdays: 11am-12:15pm

COURSE CATALOG DESCRIPTION: 

This course is a study of theory, methods, and applications of bionanotechnology.  There will be ten, hands-on Atomic Force Microscope sessions as a part of this course.  Emphasis is placed on: 1) principles and instrumentation of nanotechnology, 2) dry sample atomic force microscopy, 3) wet sample atomic force microscopy, 4) future applications and career opportunities in bionanotechnology. and 5) scientific writing.     

PREREQUISITES:  Biology 251 with a grade of "C" or better. 

COURSE OBJECTIVES:

The main objective of this course is to introduce you to the theory, methods, and applications of bionanotechnology:

When you leave this course, you should:

· Apply the fundamental principles and methods used in bionanotechnology. 

· Explain and execute dry atomic force microscopy.

· Explain and execute wet atomic force microscopy.

· Understand the future directions and career opportunities in bionanotechnology and how they relate to your sub-discipline.

· Display competency in the scientific writing of a review article.
You should be able to go beyond memorization to apply the principles you learn to new information.  Exams, online assessments, in-class quizzes, and in-class discussions will help you assess and fine-tune these abilities.
REQUIRED COURSE TEXTS AND MATERIALS:  

1)  Materials Placed on Reserve at the UWW Library                


2)  All Materials Posted on D2L Course Website  (http://www.uww.edu/desire2learn)

COURSE FORMAT:  


This course will consist of lectures, discussions, and demonstrations.  Participation is 
           required and debate is strongly encouraged.

ASSIGNED READINGS AND POSTED D2L MATERIAL:

Assigned readings are required.  They emphasize or expand upon important materials presented during class.  Assigned readings are considered part of the class material on the date listed and should be read before class.  Material from assigned readings will appear on in-class assessments and exams.  It is also required that all posted D2L material be printed out and brought to class each day.  

EMAIL AND D2L:  

All class and lab-related email and correspondence will be sent to your UWW account and/or posted to the course D2L website.  You are responsible for retrieving this information.  

LECTURE ATTENDANCE:

Regular attendance of lectures is required.  Any assignment missed due to an unexcused absence will result in 0 points earned for the assignment.  It is the responsibility of the student to find out what announcements were made, to obtain lecture note annotations, handouts, etc., if a class is missed.  Provision can be made for occasional excused conflicts (e.g., participation in university sponsored events), but students are requested to bring such activities to the attention of the instructor IN ADVANCE and as soon as possible.  In case of illness, death in the family, or other unavoidable reasons for missing class, it is the responsibility of the student to contact the instructor within 24 hours and to be able to document the reason for being absent; medical excuses need NOT have the specific condition identified for reasons of privacy.    

SPECIAL HINT:  Offer to make photocopies for a student who wants to borrow your notes.  Or accompany them to the photocopier.  This assures that you will get them back promptly and in good shape.  

ADMINISTRATIVE STATEMENTS:

Special Needs Statement: Students with special needs should contact the instructor to make appropriate arrangements.

Religious Beliefs Accommodation: The University of Wisconsin-Whitewater is dedicated to a safe, supportive and non-discriminatory learning environment. It is the responsibility of all undergraduates and graduate students to familiarize themselves with University policies regarding Special Accommodations, Academic Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events (for details please refer to the Schedule of Classes; the “Rights and Responsibilities” section of the Undergraduate Catalog; the Academic Requirements and Policies and the Facilities and Services sections of the Graduate Catalog; and the “Student Academic Disciplinary Procedures” (UWS Chapter 14); and the “Student Nonacademic Disciplinary Procedures” (UWS Chapter 17).

Academic Misconduct Statement:  The University believes that academic honesty and integrity are fundamental to the mission of higher education and of the University of Wisconsin System.  The University has a responsibility to promote academic honesty and integrity and to develop procedures to deal effectively with instances of academic dishonesty.  Students are responsible for the honest completion and representation of their work, for the appropriate citation of sources, and for the respect of others’ academic endeavors.  Students who violate these standards are subject to disciplinary action.  UWS Chapter 14 identifies the procedure s to be followed when a student is accused of academic misconduct.  For additional information, refer to the Student Handbook section “Student Academic Disciplinary Procedures”.

Absence For University Sponsored Events: University policy adopted by Faculty Senate and the Whitewater Student Government states that students will not be academically penalized for missing class in order to participate in university-sanctioned events.  They will be provided an opportunity to make up any work that is missed; and if class attendance is a requirement, missing a class in order to participate in a university-sanctioned event will not be counted as an absence.  A university-sanctioned event is defined to be any intercollegiate athletic contest or other such event as determined by the Provost.  Activity sponsors are responsible for obtaining the Provost’s prior approval of an event as being university sanctioned and for providing an official list of participants.  Students are responsible for notifying their instructors in advance of their participation in such events.

GRADING CRITERIA:                 


Lecture and Lab

                   4 In-Class Quizzes =            

                       200 pts. (50 pts. per quiz)


        3 Exams =                                                    

300 pts. (100 pts. per exam)


        Final Exam =                                                 

250 pts.
                   Nano Paper Extended Outline                                       30 pts.

                   Nano Paper 1st Submission                                           50 pts.

                   Nano Paper 2nd Submission                                         100 pts.

        UWW Nanoscience Symposium Assignment = 

  70 pts.
                  -------------------------------------------------------------------------------------------------

                  TOTAL POSSIBLE POINTS =                   
         1,000 pts.

GRADING SCALE: 

                          A   = 920-1,000 pts.

C   = 720-779 pts.



   A-  = 900-919 pts.


C-  = 700-719 pts.

                         B+  = 880-899 pts.


D+ = 680-699 pts.



   B   = 820-879 pts.


D   = 620-679 pts.



   B-  = 800-819 pts.


D-  = 600-619 pts.



   C+ = 780-799 pts.   

            F    = 0-599 pts.

EXPLANATIONS OF GRADING CRITERIA:

In-Class Quizzes will occur during lecture this semester on the indicated dates.  

Each quiz will be worth 50 points and based on the course material presented to that point.  Students with an unexcused absence on the day of a quiz will earn 0 points.  There will be 4 quizzes during the semester.  A student may earn a maximum of 200 pts. in this category toward his/her final class grade.

Examinations will begin promptly at the start of class and will consist of a variable format, covering material from lecture, lab, and readings.  Students will be allotted a specified amount of time for completion and each exam is worth 100 pts.  There will be three exams during the semester. 

A Final Examination will begin promptly at a time stated by the university and will consist of a variable format, covering material from lecture, lab, and readings.  Students will be allotted a specified amount of time for completion.  The final exam is worth 250 pts.  

UWW Nanoscience Symposium Assignment will be assigned toward the beginning of the semester and worth 70 points.  This assignment also requires preparation, participation, and attendance at the UWW Nanoscience Symposium.  

Nano Paper Extended Outline will be due and graded as indicated and worth 30 points.

Nano Paper 1st Submission will be due and graded as indicated and worth 50 points.  

Nano Paper 1st Submission will be due and graded as indicated and worth 100 points.
Students absent on days of examinations or labs must notify the instructor before class (or as soon as possible in the event of an emergency) with a valid reason for the absence.  If the instructor determines that the reason for absence is valid then a make-up will be scheduled.  If the instructor determines that the excuse is not valid, then a 0 will be earned for that material.  Students absent (unexcused) from class on the day of an in-class Quiz or Exam will earn 0 points for the item.  There will be no make-up In-Class Quizzes or Exams unless the absence is due to participation in a university-sponsored activity. 

GRADE DISPUTES:


If a student believes that an unfair grade has been assigned and the issue cannot be 
resolved with the instructor, a review can be initiated by the student with the 
           Chairperson of the department.

ACADEMIC INTERGRITY:


The first instance of ANY form of cheating or misrepresentation of work by a student will 
result in 0 points earned for that graded component of the course.  The second instance 
           of any form of cheating or misrepresentation of work will result in a F earned for the 
           course.  All cases of cheating will be reported to a chairperson of the department.  

WITHDRAWAL:


See the UWW website for the last day to officially withdraw from class.  

CLASS COURTESY:

Please turn off any cell phones, pagers, or sound making devices prior to class.  In addition, excess talking not related to class material is counterproductive to learning.  The lecture will start promptly, so be punctual and respect the start of class with your full attention.  Please do not pack up books, leave early, or be otherwise noisy, as this is distracting to the rest of the class.  Each student will receive one warning for disruptive class behavior.  After this warning, if a student continually engages in disruptive classroom behavior, he/she will be asked to leave class, and 20 points will be subtracted from his/her grade for each incident. 

Tips for success in this course:


1.  Attend class ALWAYS and take good notes.

2.  Rewrite your notes after every lecture to reorganize concepts and make them legible.

3.  Read the assigned reading before coming to lecture.

4.  You need to start studying as soon as possible to get the material in your head!  

     Repetition leads to both understanding and recollection.  I suggest going through 
     your class notes at least 3 times thoroughly. 

5.  Eat well and get your rest.  You will definitely perform better and your attention 
     span will      not wane as much if you are well rested and healthy.

6.  Learn the terms from the text.  Without the basic vocabulary you will be lost.

7.  Study the diagrams.  They help to clarify points and go over specific 
     experiments/concepts that you need to understand.

8.  Study with a friend.  I recommend no more than three people in a study group.  
     Larger groups waste time.   Use these groups to go over material that is confusing.  
     Take turns explaining a concept or memorizing a pathway.  Teaching someone else is 
     the best way to make sure you truly understand a concept.

9.  See Dr. Brown if you have problems or questions (or send an email).  It is best to act 
     early before you are in serious trouble.

10.  Ask questions in lecture.

11.  Enjoy the course.  We will be learning and discussing some very interesting 
       concepts about bionanotechnology.  I hope that you find this course intellectually 
       challenging, informative, and fun.

TENTATIVE BIONANOTECHNOLOGY COURSE SCHEDULE FOR GROUP “Atomic”
(may be subject to change):

Week     Topic, (Readings), *Assignments   

Introduction to Nanotechnology

1           - Tues 9/6:  LECTURE - Course Introduction

             - Thurs 9/8:  LECTURE - What is Nanotechnology & Why is it Important, 

                                                     Introduction to “Nano – Microscopy”

2           - Tues 9/13:  E-LECTURE - Why Size Matters – Fundamental Principles Behind 
                                                    Nanotechnology 
             - Thurs 9/15: * Quiz 1, LECTURE – UWW Nanoscience Symposium Assignment, 

                                                                  -  Atomic Force Microscopy Activity I – intro to AFM
                                                                     (Meet in Microscopy Lab)

3           - Tues 9/20:  E-LECTURE - Instrumentation of Nanotechnology 
             - Thurs 9/22:  LECTURE - Atomic Force Microscopy Activity II – AFM components 
                                                      (Meet in Microscopy Lab)

4           - Tues 9/27:  LECTURE - Synthesis and Characterization of Nanomaterials 

             * Thurs 9/29:  LECTURE - Exam #1

Atomic Force Microscopy in a Dry Environment
5           - Tues 10/4:  E-LECTURE – Dry Sample Preparation 
             - Thurs 10/6:  LECTURE - Atomic Force Microscopy Activity III – sample preparation 
                                                      (Meet in Microscopy Lab)

6           - Tues 10/11:  E-LECTURE – Imaging in a Dry Environment
             - Thurs 10/13:  * Quiz 2, LECTURE - Atomic Force Microscopy Activity IV – Dry 

                                                                                                                                Imaging
                                                       (Meet in Microscopy Lab) 

             * Fri 10/14:  4th Annual UW-Whitewater Nanoscience Symposium
7           - Tues 10/18:  E-LECTURE – Imaging in a Dry Environment (con’t)
                                                                     (E-Lecture) 

             - Thurs 10/20:  LECTURE - Atomic Force Microscopy Activity V – Dry Imaging (con’t)
                                                        (Meet in Microscopy Lab)

8           - Tues 10/25:  LECTURE – AFM Image Processing and Analysis
             * Thurs 10/27:  LECTURE – Exam 2 

Atomic Force Microscopy in a Liquid Environment
9           - Tues 11/1:  E-LECTURE – Liquid Sample Preparation
             * Wed 11/2 @ 11:59pm:  Nano Paper Extended Outline (Due to D2L Dropbox)                                                

             - Thurs 11/3:  LECTURE - Atomic Force Microscopy Activity VI – sample preparation
                                                      (Meet in Microscopy Lab) 
10         - Tues 11/8:  E-LECTURE – Imaging in a Dry Environment
             - Thurs 11/10:  *Quiz 3, LECTURE - Atomic Force Microscopy Activity VII – Liquid 

                                                                                                                                Imaging
                                                   (Meet in Microscopy Lab)  

11         - Tues 11/15:  E-LECTURE – Imaging in a Liquid Environment (con’t)
             - Thurs 11/17:  LECTURE - Atomic Force Microscopy Activity VIII – Liquid Imaging 

                                                                                                                   (con’t) 
                                                        (Meet in Microscopy Lab)

             * Fri 11/18 @ 11:59pm:  Nano Paper 1st Submission (Due to D2L Dropbox)
12         * Tues 11/22:  LECTURE – Exam #3  

             - Thurs 11/24: LECTURE – NO CLASS, THANKSGIVING BREAK

Nano Paper Conclusion, Future of Nanotechnology, & Career Opportunities

13         - Tues 11/29:  E-LECTURE – Nano Paper
             - Thursday 12/1:  LECTURE - Atomic Force Microscopy Activity IX & Nano Paper
                                                           (Meet in Microscopy Lab)  

14         - Tues 12/6:  E-LECTURE - Future Applications & Career Opportunities
             - Thurs 12/8:  * Quiz 4, LECTURE - Atomic Force Microscopy Activity X 
                                                                     (Meet in Microscopy Lab)

              * Fri 12/9 @ 11:59pm:  Nano Paper 2nd Submission (Due to D2L Dropbox)
15         - Tues 12/13:  LECTURE – Nano Paper Conclusion  

16         * Tues 12/20:  FINAL EXAM (7:45am-9:45am)



TENTATIVE BIONANOTECHNOLOGY COURSE SCHEDULE FOR GROUP “FORCE”
(may be subject to change):

Week     Topic, (Readings), *Assignments   

Introduction to Nanotechnology

1           - Tues 9/6:  LECTURE - Course Introduction

             - Thurs 9/8:  LECTURE - What is Nanotechnology & Why is it Important, 

                                                     Introduction to “Nano – Microscopy”

2           - Tues 9/13:  * Quiz 1, LECTURE – UWW Nanoscience Symposium Assignment, 

                                                                  -  Atomic Force Microscopy Activity I – intro to AFM

                                                                     (Meet in Microscopy Lab)  
             - Thurs 9/15: E-LECTURE - Why Size Matters – Fundamental Principles Behind 

                                                    Nanotechnology
3           - Tues 9/20:  LECTURE - Atomic Force Microscopy Activity II – AFM components 

                                                      (Meet in Microscopy Lab) 
             - Thurs 9/22:  E-LECTURE - Instrumentation of Nanotechnology 
4           - Tues 9/27:  LECTURE - Synthesis and Characterization of Nanomaterials 

             * Thurs 9/29:  LECTURE - Exam #1

Atomic Force Microscopy in a Dry Environment
5           - Tues 10/4:  LECTURE - Atomic Force Microscopy Activity III – sample preparation 

                                                      (Meet in Microscopy Lab)

             - Thurs 10/6:  E-LECTURE – Dry Sample Preparation
6           - Tues 10/11:  * Quiz 2, LECTURE - Atomic Force Microscopy Activity IV – Dry 

                                                                                                                              Imaging

                                                       (Meet in Microscopy Lab)
             - Thurs 10/13:  E-LECTURE – Imaging in a Dry Environment 
             * Fri 10/14:  4th Annual UW-Whitewater Nanoscience Symposium
7           - Tues 10/18:  LECTURE - Atomic Force Microscopy Activity V – Dry Imaging (con’t)

                                                        (Meet in Microscopy Lab)

             - Thurs 10/20:  E-LECTURE – Imaging in a Dry Environment (con’t)

                                                                     (E-Lecture)
8           - Tues 10/25:  LECTURE – AFM Image Processing and Analysis
             * Thurs 10/27:  LECTURE – Exam 2 

Atomic Force Microscopy in a Liquid Environment
9           - Tues 11/1:  LECTURE - Atomic Force Microscopy Activity VI – sample preparation

                                                      (Meet in Microscopy Lab)
             * Wed 11/2 @ 11:59pm:  Nano Paper Extended Outline (Due to D2L Dropbox)                                                

             - Thurs 11/3:  E-LECTURE – Liquid Sample Preparation
10         - Tues 11/8:  *Quiz 3, LECTURE - Atomic Force Microscopy Activity VII – Liquid 

                                                                                                                            Imaging

                                                   (Meet in Microscopy Lab)
             - Thurs 11/10:  E-LECTURE – Imaging in a Dry Environment  

11         - Tues 11/15:  LECTURE - Atomic Force Microscopy Activity VIII – Liquid Imaging 

                                                                                                                   (con’t) 





(Meet in Microscopy Lab)

             - Thurs 11/17:  E-LECTURE – Imaging in a Liquid Environment (con’t) 
             * Fri 11/18 @ 11:59pm:  Nano Paper 1st Submission (Due to D2L Dropbox)
12         * Tues 11/22:  LECTURE – Exam #3  

             - Thurs 11/24: LECTURE – NO CLASS, THANKSGIVING BREAK

Nano Paper Conclusion, Future of Nanotechnology, & Career Opportunities

13         - Tues 11/29:  LECTURE - Atomic Force Microscopy Activity IX & Nano Paper
                                                           (Meet in Microscopy Lab)  

             - Thursday 12/1: E-LECTURE – Nano Paper 

14         - Tues 12/6:  * Quiz 4, LECTURE - Atomic Force Microscopy Activity X 

                                                                     (Meet in Microscopy Lab)
             - Thurs 12/8:  E-LECTURE - Future Applications & Career Opportunities
              * Fri 12/9 @ 11:59pm:  Nano Paper 2nd Submission (Due to D2L Dropbox)
15         - Tues 12/13:  LECTURE – Nano Paper Conclusion  

16         * Tues 12/20:  FINAL EXAM (7:45am-9:45am)
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