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Highlights & Outstanding achievements

e Double degree Ph.D. defenses of Yuta MURAMOTO in Tohoku
University and in Ecole Centrale de Lyon.

e Development of engineered materials with controlled
tribological properties in drilling for application in dentistry
(training of students and surgeons, standardization,
characterization for development of tools and prostheses).

e Development of tribological test methodology for determining
friction properties during drilling of bones and biomodels.

e Yuta went back to Japan just before lockdown!!! and could start
working for an implant company in Japan.
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PROJECT DESCRIPTION

Background (10 lines max; Calibri 11)

The objective of this project is to develop bones biomodels with drilling characteristics similar to the
ones of natural bones. These biomodels could be used for the training of doctors or development /
evaluation of medical devices. Important characteristics are mechanical properties (hardness,
elasticity modulus) and friction between the biomodel and a drill, in order to give to the doctors the
same feeling as with natural bones for the drilling of the bones.

In the last years, this project was supported by the works of Yuta Muramoto, first as a TU master
student (with a 1-year stay at ECL) and then as a double degree PhD student between TU and ECL,
with final defense in the beginning of 2020.

Key scientific question (2 lines max; Calibri 11)
Characterizing friction properties during drilling
Developing materials with similar properties in drilling than bone.

Research method (8 lines max; Calibri 11)

Different composite materials, based on PMMA, have been developed and characterized (in
mechanical tests and drilling tests), in order to understand the effects of different types of additives
on hardness, elastic modulus, thrust force, maximum friction torque, drilling speed... This project
focuses on the relationships between these parameters and the materials’ microstructure, by taking
into account temperature, lubrication and chips shape during drilling. Validation of the newly
developed composites is performed by drilling tests realized by surgeons to rank developed
composites, already existing bone biomodels and natural bones, in terms of feeling during drilling.

Research students involved

Ph.D. candidates (years, institution):

e Yuta Muramoto (2017-2020, Tohoku University — Ecole Centrale de Lyon)

Master/Bachelor students (years):

e Yuta Muramoto (2014-2017, Tohoku University with 1 year-stay at ECL)

Visits and stays (from 2017)

FR to JP (date, duration):

e V. Fridrici (September 2019, 1 week)

e V. Fridrici (March 2019, 4 days)

e V. Fridrici (August—September 2018, 10 days)
e V. Fridrici (November 2017, 5 days)

JP to FR (date, duration):

. Ohta (February 2020, 4 days)

. Ohta (October 2019, 4 days)

. Ohta (November 2018, 3 days)

. Ohta (October 2018, 2 weeks)

. Ohta (July 2018, 3 days)

. Ohta (February—March 2018, 5 weeks)
. Ohta (February 2017, 3 days)
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Authors Title Journal Vol. | pp./ID | Year | DOI
Effects of
Y. Muramoto, V. Fridrici, Ph. temperature increase | Technology and Health 10'3233/THC_1_91870 .
1 . . . 28(4) | 369-380 | 2020 | https://content.iospress.com/articles/technology-
Kapsa, G. Bouvard and M. Ohta | during surgical drilling | Care
) . . and-health-care/thc191870
in acrylic resin
Conferences (gray color for previous years) (from 2017)
Authors Title Conference Date City Country | DOI (if
applicable)
Lyon Saint Etienne &
Tribological characterization of acrylic Nippon Scientific
Y. Muramoto, V. Fridrici, M. Ohta, P. g . . y Network Engineering Feb. 17-19,
1 composite materials for bone biomodel: the )
Kapsa, G. Bouvard effects of alumina cement on drilling haptics sciences Lyon Tohoku | 2020
ghap LyonSE&N — ELyT
Workshop 2020
, | Y- uramoto, v. Frarii,p-kapsa, | e gy | Trinology Conference | 52P% 1721
G. Bouvard, M. Ohta " & & Y gy 2019
conditions (ITC)
| vt i, | oot st sk ety T b e
G. Bouvard, M. Ohta P gp P y. P 2019
towards development of bone biomodels Tribology
Y. Muramoto, G. Bouvard, V. Drilling of PMMA-based bone biomodel: The 8th World Congress July 8-12, .
4 o . . . . . Dublin Ireland
Fridrici, P. Kapsa, M. Ohta effects of temperature elevation during drilling | of Biomechanics 2018
Fabrication, Observation and Tribological 30emes Journées
5 Y. Muramoto, G. Bouvard, M. Ohta, | Characterization of Acrylic Composite Internationales May 16-18, Sophia France
V. Fridrici, P. Kapsa Materials for Bone Biomodel for Surgical Francophones de 2018 Antipolis
Drilling Tribologie (JIFT2018)
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Y.M .B V. | i |
. %Jr'amoto, G. Bouvard, Research of high speed contact with medical nternationa November .
6 | Fridrici, Ph. Kapsa, F. Lundell, M. devices Conference on Flow 13 2017 Sendai Japan
Ohta Dynamics - ICFD 2017 ’
7 Y. Muramoto, V. Fridrici, P. Kapsa, Drilling of PMMA-based bone biomodel: effect | World Tribology September Beiiin China
G. Bouvard, F. Lundell, M. Ohta of additives Congress 2017 17-22, 2017 Jing
Patents (gray color for previous years)
| Inventors ‘ Title PCT # ‘ Year |

Others (gray color for previous years)

Tohoku University, President award (Yuta Muramoto)




