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Strategic International Collaborative Research Program (SICORP)

Japan—Sweden Joint Research Program

Executive Summary of Final Report

1) Project title : Innovative food technology systems for independent senior living |
2) Research period : 12017 ~ 3 2019

3) Main Organization

PL or

Co-PL | /Other sectors

Academia/lndustry

Organization

Division/Department

PL Academia

Research Institutes of Sweden

Agrifood and Bioscience/Product Design and Perception

PL Academia

Fujita Health University

Department of Dentistry and Oral Maxillo-Facial Surgery

4) Main Participants :

Japan-side
Type of Name Title Affiliation Role
Sector
Koichiro Fujita Health Management,
Pl Professor ] ) ) )
Matsuo University Design, Analysis
. Matsumoto Dental .
Co-PI Yuji Masuda Professor University Design
Co.Pl Koichi O M Food Care Co., Ltd Food
0- oichi Ogawa anager
J R&D Development
o PhD Fujita Health Data collection,
Collaborator Norie Kito _ _ .
Student University Analysis
Masataka Osaka Dental ]
Collaborator Professor ] ) Design
Itoda University
_ Food Care Co., Ltd Food
Collaborator Ayako lzumi R&D
Development

Total number of participants throughout the research period: 6

Sweden -side

Type of
Sector

Name

Title

Affiliation

Role




RISE Research
Pl Mats Stading | Professor Institutes of Administration
Sweden
) . Product
Mikael Innovation ]
Co-PI ) Findus R&D development of
Nilsson Manager ]
special foods
Jenny Food Helsingborg
CO-PI o . . .
Hakansson manager Municipality
Special Product
Gunnel Stuhr _
Collaborator Foods Findus R&D development of
Olsson )
Manager special foods
RISE Research
Evelina Senior ) o
Collaborator o Institutes of 3D Printing
Hoéglund Scientist
Sweden
) RISE Research ]
Experimental ) Formulation,
Collaborator Emma Bragd o Institutes of _ .
Specialist material science
Sweden

Total number of participants throughout the research period: 6

5) Research abstract and aim

The main goal of the project was to coordinate activities in Sweden and Japan to develop a system
of desirable foods, technology and distribution systems to alleviate anorexia of aging and frailty
thereby securing independent living and social participation of senior citizens. The resulting food
products should both prevent and treat by being

1. High in energy and nutrients with diverse texture from munchy to easy to chew

2. Pleasant and safe to swallow

3. Desirable and adjusted to elderly regarding taste and flavor

6) Progress of Phase 1

The selected focus areas for the development have been progressed.

e Preparation of functional foods having munchy texture
The results of the project showed that the combination of physical and oral exercises with
munchy lunch gatherings could improve physical and oral function in community-dwelling older
adults

¢ Enhancement taste and aroma adjusted to the senses degenerated by age
Several different aromas and formulations were evaluated using e.g. focus groups of elderly
consumers.

e Food 3D printing: Easy food preparation and handling
A realistic broccoli bouquet was printed from broccoli puree by 3D-printer with clip-on heating
device and control software.



7) International industry-academia team formation

The combined Swedish-Japanese consortium has the sufficient, collected competencies
necessary for a successful project. The consortium includes competence in food science and
technology, food oral processing, chewing and swallowing, conditions during aging, food
perception and sensory science, material science, food product development and food production.
Frailty is an important issue to deal with in both countries. Teams in both countries have developed
functional foods supporting healthy independent living for elderly individuals. The exchange the
knowledge and discussions for food developments between two countries enhanced the
development of adequate foods for elderly individuals with dependency and frail individuals.

8) Lessons learned and current challenges

Lessons learned

¢ Increased taste and aroma of timbales improved liking and can thus increase food intake.

e The possibility of 3D printing complex food shapes from homogenized food ingredients was
proven, but the consistency and nutritional density needs to be improved.

¢ Physical and oral exercises combined with “textured (munchy) lunch” gatherings had a positive
effect on muscle strength, oral functions, motivation to nutritional intake in Japan.

Current challenges

¢ To develop an automated 3D printer for home use including ingredient supply systems, which
can print components as well as complete dishes

¢ To increase food taste and aroma adopted to the impaired senses of the elderlies using addition
of commercially available natural aromas.

e To combine increased frail and pre-frail senior intake of protein and total energy combined with
increased physical activity

¢ To make the autonomic frail prevention program by community dwelling older adults permanent

9) Importance of experimental approaches for a novel solution

The project addresses mainly the global challenge of the ageing population which places a
heavy burden on the health care systems as well as having a personal influence on the quality of
life of seniors. A successful project will improve the nutritional status of seniors making them more
independent and able to participate socially in society, both aimed at presently independent as

well as dependent, frail seniors.
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List of Major Joint Research Outputs

1. FXLFERKE Publications
*JRER S (FHFMHFZET — L L DIEETRSO) « FEFRIFH total number : & 0 £
Original Publications (Articles co-authored with the Partner Research Teams)

* USRS (TR T — 22 & E 720 AR T — 205 30) « 3844 total
number : & 7 £
Original Publications (Articles by the Japanese Research Teams only, excluding the Partner

Research Teams)

1. Minakuchi S, Tsuga K, Ikebe K, Ueda T, Tamura F, Nagao K, Furuya J, Matsuo K,
Yamamoto K, Kanazawa M, Watanabe Y, Hirano H, Kikutani T, Sakurai K. Oral
Hypofunction in the Older Population. Position Paper of the Japanese Society of
Gerodontology in 2016, 2018.35(4):317-324, doi: 10.1111/ger.12347.

2. FRiEAGE, MBS, tERESEER T, ZREAN, PIER. AT EA A b
Oral Health Assessment Tool (OHAT)& M7 7'm k2Ll L5 D AIRRED B
. HERWT U 236, 2017, 21:145-155

3. Matoba H, Kanayama H, Kato T, Hossain MZ, Kitagawa J, Takehana Y, Yamada K,
Masuda Y. Temporal changes in occlusal vertical dimension and its involvement in
modulation of jaw movement in bite-reduced animals. J Oral Sci. 2018, 60, 170-176,
doi: 10.2334/josnusd.17-0122.

4. Taniguchi H, Aoyagi Y, Nakagawa K, Saitoh E, Matsuo K. Development of an
oesophageal stimulation method to elicit swallowing reflex in humans. J Oral Rehabil.
2018, 45(3):211-215, doi: 10.1111/joor.12599.

5. Taniguchi H, Matsuo K, Nakagawa K, Furuya J, Kanazawa M, Minakuchi S. Decline in
tongue pressure during perioperative period in cancer patients without oral
feeding,Clinical Nutrition ESPEN. 2019, 29:183-188, doi: 10.1016/j.clnesp.

6. Miyamoto T, Yamada K, Hijiya K, Kageyama T, Kato T, Sugo A, Shimono R, Masuda Y.
Ability to control directional lip-closing force during voluntary lip pursing in healthy
young adults. J Oral Rehabil. in press. 2019, doi: 10.1111/joor.12776.

7. Kito N, Matsuo K Ogawa K, Izumi A, Kishima M, ltoda M, Masuda Y. Positive effects of
physical and oral exercises combined with “textured lunch” gatherings on physical and

oral function in older individuals: a cluster randomized controlled trial. J Nutr Health



Aging. In press.

k ZDOMOFENEY) FHFMFZET — L & OILZERRG, EEE72 L) - 34K total number :
20 4

Other Media, e.g. reviews, books (Co-authored with the Partner Research Teams)

* ZOMOEEY FEFAFET — 225 £V B RAFET — L OkkEL., FHFER L) ¢

TR total number : F 10 14

Other Media, e.g. reviews, books (by the Japanese Research Teams only, excluding the

Partner Research Teams)

1. RRRIE—BS « EFEFHERM O 7= OMRSEFHER, WAt APEfRf 2, 2017, 142—
147.

2. RREE—ES  H@AZELZEBREE NI ALY T —vay, ala=r—va UEE
%, 2017, 34:119-122

3. MEWE—M : 7ot RET N EBERLEREET Y A EY T —3 3 ) in AR E
EIJ U T —3 3 @ ABC, Medical Rehabilitation, 2017, 212:44-50

4. K Matsuo, E Saitoh, K Pongpipatpaiboon, Y Inamoto, H Kagaya (Eds).Dysphagia
Evaluation and Treatment, Springer Nature Singapore Pte Ltd, 2018, 1-194

5. K - PART1-1 THEHERE > TRADEDIZH DD 2 A-2THBD A =X LT E D
2o TNDD 2, In: oA~ @l ) IEEHERE T ~ 7 BOOK, HEH 7 A 7 vt
A,2018, 8-27

6. MEBIE—H eIt ICB T WO T LB R, K ERIERDO T 1 — REIR
i+ & 9 Dental Rveview, 2018, 78:40-48

7. RRRRIE—ER SR AUE T ERRE O I R R T TR L ARt 2, 20 & 1B, 2018,
106.1261-1266

8. IIENE, RIE—EF : PART2-7 3l - FHE D HEEEQ FhRRHRICI T 2 HIEHEERT
fili & B RWE N R, In: B~ Sl 1 VAR RE 7~ 7 BOOK, B 7 4 7 >
' X, 2018, 104-112

9. MREIE—ER : AREEAY, A NEE AU kRFE, 2018, 97-100

10. #AJBVE—BR  mlnE ~ O ETEIE & NPEEERERENIC I T D SRR, B
A Z—=T 73,2018, 227-231

2. F4%% % Presentations at conferences

* OEARE (FHTFINIZET — A L o4 %65) Oral Presentation (Joint Presentations with
Partner Research Teams)

FEAFEL total number : 11 {4 (5 HIAFFEEH Guest/Invited Speaker : & 1 1)



1.

Mats Stading and Koichiro Matsuo, "Innovative food technology systems
for independent senior living", 2 7 = —7 > Kf#ff, 2018/6/13

k QEARE (FHFHRFIET — L %2 5 £ 720 B ARMIFZE T — L D 3F) Oral Presentation (by
the Japanese Research Teams only, excluding the Partner Research Teams)
FEFR M total number : 5122 4 (5 HHIFF#H Guest/Invited Speaker : &t 20 )

1.

10.

11.

12.

13.

14.
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- 1, 28 MEEWBIEYS, 45 E, 2017/6/15

ARG —RR. T ORI TAE ORI HE ) | 55 28 BIBERFE Y=, 4 HE,
2017/6/16
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=, 4d R, 2017/6/17

BB, THgAZEBELEBRM T BT —2ay ), FA3EHATI 2=
r—3a VIREFRPNGERES, 402, 2017/7/8

WBIE—BR. ThfEY A Ak OHAT (oral health assessment tool) # 7= 14
T OZERFEYE ), BARYYE S AR, AR SRS, RIR,
2017/10/27

IR —RB. TABtmn & (231 5 AERREIR T D3RR |, 6 71 RIENLREER & BT
2, mitafi, 2017/11/10

IR —RR. TRARIRH2IRIC T 2 nEieED 71, %5 17 I8 B ARRGR i FHE 2=,
L, 2017/11/12

R —RR. T ERREIR MIE DR E L A% O RS |, o 44 [l R R, @
il 7, 2017/12/3

Koichiro Matsuo. "The impact of preserving masticatory (eating) function on the quality
of life in super aged society", IADR GORG Satellite Symposium with ECG and JSG,
London, 2018/7/24

Koichiro Matsuo. "Dysphagia rehabilitation", 22nd conference of international
association of dentistry and oral health, Dubai, 2018/8/30

Koichiro Matsuo. "The presence of dentists and dental hygienists in dysphagia
rehabilitation and oral health care in super aging society", Taiwan dental association,
75, 2018/7/15

Koichiro Matsuo. "Mastication matters in super aged society", Dysphagia Research
Society, San Diego, CA, USA, 2019/3/7

(R, TR n/g ML —= 271 L 2 OlEgae DM B, BRSO ERERE P2
55 60 M7k, i, 2018/4/22
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%, Hx(, 2018/6/16

15. BRE—RR. [ DMK TIERW O H 0 05 L7 E] | BAREBFERRIESRS, H,
2018/6/22

16. W BIE—RS. [0 OREPMERREFOR —HR7ZOB IR TT 2], AAHES
SRS, BT, 2018/10/14

17. BRI —BR. TR —BS, JAINH O B O 2 HHHEEDR A > b, 5 32[EH
KAREY NE YT — gy, A, 2018/11/11

18. MAEIE—RE. THHIEHE T D A =X 5 — P OEKRISHET |, 3 29 B
FeavA R URY YT A, 5HE, 2018/6/1

19. REHE—ES. (AW T Y U TF— g 2B 2 ERERREEOA A , BARY
NEU T =g VEFRTINRE, i, 2018/6/30

20. IMIE—RR. TARET B A A N EOPET 7 OIARZF5—0HAT Z W nfesr 7~
g2 haLOEH— , BAREREET U B U T — 3 VRRFIN RS, Bk, 2018/9/8

21. I EE—RR. TOHAT % W DA B & AR ) | 25 1499 [l A R RHRAF 72
KT R, B, 2018/11/1

22, WA Ao, AR WERR, HEE Bk, I B, A0 E. MEEHERE R BT
T2 PHMEEE & DPERERRIR T & OS] , BEARBEERIETRE 29 BRI RS,
a1, 2018/6/23

kAN AL —FF (FHFMFIETF— L L OE4FER) Poster Session (Joint Presentations with
Partner Research Teams)
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kR AL —FFK PRI T — 2% 8 F 700 HARRIRFIET — A DF#E) Poster Session

(by the Japanese Research Teams only, excluding the Partner Research Teams)

4% total number @ & 4 {1

1. Norie Kito et. al, "Relationships between oral hypofunction and malnutrition in
hospitalized cancer patients in an acute hospital", 7th ESSD Congress, Barcelona,
2017/9/21

2. WREAACAE.  TVHISEERE &G OBISHEER)IC 5 2 D08 @I T D TR
Bat-1 , BAERIREE R R 2RI S, Bk, 2018/2/22

3. Yuji Masuda et. al, "Temporal changes in occlusal vertical dimension after bite-raising
in bite-reducing model animals", Oral Neuroscience 2018, Suita, 2018/10/7

4. Norie Kito, Koichiro Matsuo, Kazuharu Nakagawa, Hiroshige Taniguchi, Koichi Ogawa,
Ayako lzumi, Yuji Masuda, "Relationships between oral hypofunction and masticatory

performance in older individuals", the 96th General Session of the International



Association for Dental Research, London, 2018/7/26

. EELIZV—Ivay T I F— R T LAEDRE Organization of workshops,

seminars, symposia, etc.

1. AR FEFINNRS HRARMEE 2018 42, ~%J#E PO, Pl, co-PlICLA AT
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MRENSY, RER, BA, 2018 4-10 H 14 H. S0 A%k 200 44 F2 2

4. BFFEAZFRDFEME International exchange activities
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*2017 B H 1418 H - v /AT I—7 4 7, BEHERKY, ZH, HAE

< 201749 H 24 H : BRI —7 47, RISE, a—7HRV, AU=—FT
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2018 44 H 15 H : FEHERN KT b KB4 1 405, M FIFFEHER < 3l MHE L7z,

5. ¥¥HEE Number of patent applications
Tk 11 ) B 5 HURE %% the number of applications : 0 {4

6. ZH - HFHHES Awards, press reporting etc
2017, 7L VT LE [IRZ—H T —)

2018

Whitecross, [LAR— K ER@EREERAH (RO HREROS LY 242 —
TR AR B R o Bkik— ) AiTfR,  https://www.whitecross.co.jp/articles/view/1018
Whitecross, [LAR— K ER@EREERAH [EROPIC HRERO S LY 242 —
TR AR B R o Bki—) 47, https://www.whitecross.co.jp/articles/view/1034
Whitecross, [ > # B a— B B BEETEEWE T BT —va o ~HBE
Bt T Rhs L7 BB R ~~], https://www.whitecross.co.jp/articles/view/1112
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