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DIGESTION: INPUT

Examinations of what enters into the digestion process
compiled by Aseel Omran-Waed, Improbable Research staff

Fragmentation of Chocolate
During the First Bite

"A Multiscale Finite Element Analysis
Model for Predicting the Effect of
Micro-Aeration on the Fragmentation

of Chocolate During the First Bite,"
Georgios Samaras, Dimitrios Bikos,
Philippa Cann, Marc Masen, Yannis
Hardalupas, Josélio Vieira, Christoph
Hartmann, and Maria Charalambides,
European Journal of Mechanics-A/Solids,
vol. 104, no. 1, March 2024, article
105221. The authors, at Imperial College
London, UK; Nestlé Product Technology
Centre, UK; and Nestlé Research,
Switzerland, report:

The micromechanical models are
compared to data from literature on
mechanical testing of the same two
chocolate materials whereas the first-
bite macromechanical model was
compared to in vitro experimental
data obtained in this study using

a 3D-printed molar teeth test rig
mounted to a mechanical tester.
Finally, the particle size distribution
of the fragmented chocolate during
the first bite was estimated from

the in silico model and compared to
in vivo literature data on the same
chocolate materials and in vitro
experimental data from this work.
All comparisons between the in
silico models and the in vitro/in vivo
data led to good agreement.

Philippa Cann, co-author of the study
"A Multiscale Finite Element Analysis
Model for Predicting the Effect of
Micro-Aeration on the Fragmentation
of Chocolate During the First Bite."
Drawing by Nan Swift.

Detail from the study "A Multiscale Finite Element Analysis Model for Predicting the
Effect of Micro-Aeration on the Fragmentation of Chocolate During the First Bite."

continued >
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Stochastic Mastication of Viscoelastic Fish Sausage

"Fragmentation of a Viscoelastic Food by Human Mastication," Naoki Kobayashi,

Kaoru Kohyama, and Kouichi Shiozawa, Journal of the Physical Society of Japan, vol.

79, no. 4, 2010, article 044801. (Thanks to Claire Marrache for bringing this to our
attention.) The authors, at Chuo University, National Agriculture and Food Research
Organization, and Tsurumi University School of Dental Medicine, Japan, report:

Fragment-size distributions have been studied experimentally in masticated
viscoelastic food (fish sausage). The mastication experiment in seven subjects was
examined....

First, each subject masticated the

test food until swallowing as usual Fragmentation of a Viscoelastic Food by Human Mastication

to count the number of chewing
cycles until swallowing. Next, we
calculated the individual number of

of the mastication. To collect

the fOOd_bOIPS at the. halfway of (Received October 1, 2009; accepted February 15, 2010; published April 12, 2010)
the mastication andJuSt before Fragment-size distributions have been studied experimentally in masticated viscoelastic food (fish
swallowing, subjects were asked sausage). The mastication experiment in seven subjects was examined. We classified the obtained results

to masticate the test food until

T

Naoki KOBAYASHI*, Kaoru KOHYAMA!, and Kouichi SHIOZAWA?

Department of Physics, Chuo University, Kasuga, Bunkyo, Tokyo 112-8551, Japan
. X 'Food Physics Laboratory, National Food Research Institute, National Agriculture and Food Research Organization,
chewing cycles until the halfway Kannondai, Tsukuba, Ibaraki 305-8642, Japan
2Department of Physiology, Tsurumi University School of Dental Medicine,
Tsurumi, Tsurumi-ku, Yokohama 230-8501, Japan

into two groups, namely, a single lognormal distribution and a lognormal distribution with exponential
C e . . tail group. The facts suggest that the individual variability might affect the fragmentation pattern when
individually prescribed number of the food sample has a much more complicated physical property. In particular, the latter result

L WO

chewing cycles, and they spat the

bolus into a beaker. The collection
of food bolus was performed two
times per subject and each condition.
In order to expectorate entirely the
subject rinsed their mouth with
water. The food fragments and water
were carefully stirred in a beaker
with a grass rod and pass through a
sieve with a mesh size of 0.5 mm.
After fine fragments were washed
through the sieve with running water,
the fragments on the sieve were
spread evenly on the transparent
acrylic board (300 mm X 300 mm).
Then, we made a copy of this board
using copy machine (DocuCentra-
II, FUJI XEROX, JAPAN) without
cover and stored the copy on a
personal computer at a suitable
resolution (about 0.13 mm/pixel).

Detail from the study "Fragmentation of a
Viscoelastic Food by Human Mastication."”
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Who Put the Toothbrushes . . )
in the Digestive Tract Toothbrush Swallow: A Scoping Review

. Mahomed Sidique Abdul Cadar Dada **, Abdul Habib Mahomed Dada * 2, Zulaikhah Mahomed Sidique Dada *
“Toothbrush Swallow: A Scoping 4 4

Review," Mahomed Sidique Abdul Cadar ! Universidade Eduardo Mondlane, Maputo, Mozambiq
r . I3 * DentalCare Professional Training Center, Maputo, Mozambique.
Dada, Abdul Habib Mahomed Dada, 3 Pharmacology Service, Eduardo Mondlane University, Maputo, Mozambique.

and Zulaikhah Mahomed Sidique Dada,

Brazilian Journal of Clinical Medicine
Abstract: The ingestion of foreign bodies is a frequent problem in the emergency services of hos-

and Revzew, vol. 2’ HO.. 2’ 2024’ pp- 42- pitals, but the ingestion of a toothbrush is very rare and, because it is large, it entails potential
53. The authors, at Universidade Eduardo complications. The objective of the present study was to investigate, through a scoping review, the

Mondlane, DentalCare Professional etiology of toothbrush ingestion. This review intends to describe all clinical cases of toothbrush
Traini Cent d Ed do Mondl ingestion mentioned in the main databases. Initially, 136 studies were selected, 31 duplicate studies
raming Center, an uarao vMondlane s — .  — - —

University, Mozambique, report:

* Correspond motiar786@gmail.com.

[T]he ingestion of a toothbrush is Table 3. Anatomical location of Swallowed Toothbrush.
very rare and, because it is large, it Location n %
entails potential complications. The Pharynx 3 81
objective of the present study was Esophagus 4 108
to investigate, through a scoping Stomach 23 62,2
review, the etiology of toothbrush s 2 54
. . . . . Tleum 1 2,7
ingestion. This review intends

. .. Colon 2 54
to describe all clinical cases of B

. . . arapharyngeal space 1 27

toothbrush ingestion mentioned Neck 1 27
in the main databases. Initially... Total 37 100,0
toothbrush swallow is rare. In this
study it was founq that mo'st cases of o ' N Detail from the study "Toothbrush
toothbrush ingestion were intentional (bulimia, induction of vomiting and mental Swallow: A Scoping Review."

disorder) and the toothbrushes that appear in the gastrointestinal tract are placed by
the patients accidentally or intentionally and rarely by someone else.

Improbable Research Books!

"No matter how

"Almost many cookbooks
dementedly you've read,

inconsequential." you've not seen
— The Daily Mail one like this

cookbook."”

This Is Improbable Too The Ig Nobel Cookbook, Vol. 1
by Marc Abrahams by Corky White, Gus Rancatore,
OneWorld Publications & Marc Abrahams

ISBN 978-1780743615 ISBN 978-1939385161
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