










































LLaakkee  SSuuppeerriioorr    SSttaattee  UUnniivveerrssiittyy 
 

Report on Sabbatical Leave 
 

 

1. Name of Professor: Dr. R. Marshall Werner  

 

2. Department:  Chemistry and Environmental Sciences 

 

3. Time Frame of the Sabbatical Leave:  F2010-S2011 

 

4. Title of Sabbatical Leave Proposal:  

 

Expanding Nuclear Magnetic Resonance (NMR) Capabilities of 60 

MHz permanent magnet systems through the development of novel 

pulse sequences for use in an undergraduate chemistry curriculum 

and incorporation into a course on Molecular Spectroscopy. 

 

 

5. Narrative of Sabbatical Leave: 

 

My recent sabbatical had three primary aims: 

 

I.   Development of Advanced Pulse Sequences for the Anasazi 

NMR 

II.      Development of NMR experiments targeted for Undergraduate 

Chemical Education 

III. Incorporation of NMR into a Molecular Spectroscopy course at 

LSSU 

 

Progress on these Aims: 

 

I. Development of Advanced Pulse Sequences for the Anasazi NMR 

 

In the summer of 2010, I visited Anasazi Instruments (Indianapolis, 

IN) to receive training on the user interface, programming language, 

and interpretation of NMR pulse sequences.  Upon return to LSSU, I 

tested several new programs that were developed to assess their 
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feasibility on our 60 MHz system.  These tests were successful for the 

most part, however, due to the limitations in electronics and hardware 

of our current system, not all of the more advanced pulse sequences 

could function properly.  Two senior thesis projects are currently 

continuing these efforts. 

 

II. Development of NMR experiments targeted for Undergraduate 

Chemical Education 

 

During the Fall of 2010 and Spring, I worked on developing a series 

of experiments aimed at illustrating concepts associated with nuclear 

magnetic resonance.  These include measurement of spin relaxation 

times (i.e. T1 and T2 values) and the effect of viscosity on these 

parameters as it relates to molecular tumbling in solution.  In 

addition, several experiments involving 
31

P NMR for use as an 

illustrative biochemical example were investigated.  These 

experiments will be incorporated into the chemistry curriculum. 

 

During the course of my sabbatical, I formulated the idea of hosting a 

scientific conference here at LSSU to highlight issues surrounding 

NMR education.  Thus, the conference “Bootcamp for NMR 

Educators” was held on May 22-23, 2011.  A total of 22 scientists 

attended representing numerous academic institutions and 4 industrial 

entities.  The conference was sponsored by 7 international companies. 

 

Conference Sponsors 
Clemens Anklin* 

Bruker Biospin 

15 Fortune Drive 

Billerica, MA  01821 

clemens.anklin@bruker.com 

978-667-9580 

 

Dean Antic* 

PicoSpin, LLC 

6650 Gunpark Drive 

Boulder, CO  80301 

dantic@picospin.com 

877-390-0465 
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Kathleen Bates  

Cambridge Isotope Labs, Marketing 

50 Frontage Road 

Andover, MA 01810-5413 

kathleenb@isotope.com 

978-749-8000 Ext. 1504  

 

Donald Bouchard* 

Anasazi Instruments 

4101 Cashard Ave. #103 

Indianapolis, IN  46203 

donald.bouchard@aiinmr.com 

317-783-4126 

 

Kelly Moran* 

Agilent Technologies (formerly Varian, Inc.)  

NMR Product Specialist 

5301 Stevens Creek Blvd. 

Santa Clara, CA  95051 

kelly.moran@agilent.com 

614-899-2343 

 

Lisa M. Roth, Product Manager  

ISOTEC Stable Isotope Products  

Sigma-Aldrich  

3858 Benner Road / Miamisburg, OH 45342 / USA  

lisa.roth.@sial.com 

(800) 448-9760 ext 362  

937-859-1808 ext 362  

 

John Trail  

Magritek 

32 Salamanca road 

Kelburn 

Wellington 6012 

NEW ZEALAND 

johntrail@magritek.com 

415-287-0727 

*Attendee at conference 

 

  This conference included demonstrations of new NMR 

instrumentation, presentations by academic and industrial 

representatives, and presentations by two key-note speakers.  A more 

complete analysis of the global interest in this conference is provided 

as a hardcopy attachment detailing the visits to the conference 

website.  To summarize, there were 617 unique conference web site 

visitors from 43 different states and 48 different countries. 
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III. Incorporation of NMR into a Molecular Spectroscopy course at 

LSSU 

 

Due to the recent accreditation of our Chemistry program by the 

American Chemical Society, our department is currently in the 

process of evaluating our entire curriculum to meet accreditation 

standards.  There have been informal discussions of the development 

of such a course to include NMR concepts as well as the 

incorporation of NMR laboratory experiences throughout the 

curriculum.  Until these discussions are completed, the development 

of this course will remain on hold. 

 

Additional Activities: 

 

I have been serving as the guest associate editor for the International 

Journal of Great Lakes Research special issue highlighting the 

contributions of LSSU to research on the St. Marys River.  During my 

sabbatical this issues was finalized and has now been published. 

 

Publications during sabbatical: 

 

1.  Moerke, A.H., Werner, R.M.  Ecological status of the St. Marys 

River: Foreword. 2011.  International Journal of Great Lakes 

Research, 37, 1-4. 

2. Keller, B.J., Back, R.C., Westrick, J., Werner, R.M., Evans, B., 

Moerke, A., Zimmerman, G., Wright, D.D., Grenfell, E., 

Courneya, J.  Sediment quality at selected sites in the St. Marys 

River area of concern.  2011.  International Journal of Great Lakes 

Research, 37, 12-20. 

3. Werner, R.M., Southwell, B., Rook, B.  Five year trends in the 

egg-thiamine status of Atlantic salmon from the St. Marys River, 

Michigan.  2011.  International Journal of Great Lakes Research, 

37, 43-46. 
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Future Activities and Benefits of Sabbatical 

 

The NMR conference that was held here at LSSU was especially 

fruitful in establishing contacts with both academic and industrial 

scientists with interest in NMR.  I am currently working with several 

sponsors to investigate continuing this conference on an annual basis.  

Due to the remote location of LSSU, this may involve a rotating 

schedule in collaboration with other mid-west institutions.  A grant 

opportunity may present itself that may allow this conference to 

become externally funded.  In addition, further grant opportunities 

may allow LSSU to upgrade its NMR instrumentation.  Specifically, a 

more powerful permanent magnet system (90 MHz vs. our current 60 

MHz) would be a significant upgrade and would allow more 

advanced experiments to be performed due to advances in instrument 

electronics and program capabilities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


