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Department: Materials and Life Sciences

Name: Tom Brenner

1. Please specify research area and keywords (Please indicate research area and include more
than one keyword so that the general public can understand.)

Research area: Macromolecular diffusion and signal suppression in NMR

Keywords: Diffusion, polymers, solvent suppression, shaped radio-frequency pulses, selectivity

in NMR

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your
undergraduate research or research in master's (doctoral) program.)

Measurements of antioxidants in liposomes

Relaxation time of *H and 2H in polysaccharide gels

Optimization of selective shaped NMR pulses

Identifying different hydration of polysaccharides in H,O and DO

(Prospects)

Measurements of antioxidant mobility in liposomes are expected to show the degree to which
different antioxidant can penetrate the liposomes, which serve as a model system of the cell
membrane. This research is part of wider efforts to identify bioactive compounds that can be
introduced into foods.

The isotope effect in gels is an interesting prospect. It is hoped to show that different hydrations
in in H>0O and D0 are not necessarily related to any changes in gel structure.

Selectivity in NMR is important for elimination of unwanted coherences, for instance from
solvents. One way to achieve such selectivity is through application of shaped radio-frequency
pulses. One challenge that has not been approached is the suppression of multiple signals, which
could be beneficial for instance in measurements in organic solvents.
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3. Research results for fiscal year 2016 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much
you have achieved either in text or in bullet point).

1. Development of NMR jump-and-return binomial sequence hybrids: Jump-and-Return
sandwiches: a new family of binomial-like selective inversion sequences with improved
performance. Tom Brenner, Johnny Chen, Tim Stait-Gardner, Emily Clinton, Gang Zheng,
Shingo Matsukawa, William S. Price. Under review.

2. The extrusion test and sensory perception revisited: Some comments on generality and the
effect of measurement temperature. Tom Brenner, Marta Tomczynska Mleko, Stanislaw Mleko,
Katsuyoshi Nishinari. Journal of Texture Studies, DOI: 10.1111/jtxs.12259

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,
lecture or seminar you participated in, please specify them as well.)

o Selective coherence suppression in NMR. Collaboration with the Nanoscale Group at
Western Sydney University

e Isotope-effect investigations of polysaccharide gels. Collaboration with School of
Natural Sciences and Health, Tallinn University

e Multiple-quantum measurements, collaboration with National Chung-Cheng University
(Taiwan)

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus
educational activities other than your lectures and text or material preparations.)

Materials & Life Sciences Lab. B, Materials & Life Sciences Lab. C, Green Science &
Engineering 2, Analytical (inorganic) Chemistry, Overview of Science & Technology, Basic
Chemistry, Instrumental Analysis, English for Science & Engineering (Environmental), Topics
in Green Science 2.
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6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And please
specify the effect of point that you devised and future refinements.)

Course evaluations were in step with mean scores in with other courses in the faculty, except for
Instrumental Analysis, where the course evaluation scores were clearly above average. Given
the small number of students in most of the classes | teach, however, | do not put believe that
the evaluation scores carry any great significance.

Scores in the course Overview of Science & Technology were clearly higher than in the
academic year 2015. The difference owes to the higher level of students enrolled last year.
Scores in the course Topics of Green Science 2 were clearly lower than in the academic year
2015. The difference owes to the higher lower level of students enrolled last year, as well as the
decision to base the final score on exams and solution-based HW assignments rather than

student presentations.

7. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom
teachers or membership in working groups as well.)

(On-campus)

(Off-campus)

8. Social contribution activities and others (Should there be any item that is not included in
the aforementioned, please specify as needed.)
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