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FIG. 1A
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NEW CALCULATIONAL METHOD (PARTICLE METHOD)




2/30

100A
/
SWALLOWING SIMULATION APPARATUS
PC
PERSONAL COMPUTER j
i 81
HEAD-AND-NECK MODELING UNIT [T-10 ~
- INPUT UNIT |
ORGAN MOVEMENT SETTING UNIT L1 == EVALUATOR
ORALLY-INGESTED-PRODUCT | DISPLAY UNIT |-
PHYSICAL-PROPERTY SETTING UNIT H oo =
82
MOVEMENT ANALYSIS UNIT H_ 50
PHYSICAL PROPERTY DETERMINER H._70
CONTROLLER H 90
STORAGE UNIT
EVALUATION/DIAGNOSIS | g3
CONDITION STORAGE UNIT
EVALUATION/DIAGNOSIS-RESULT  [+_83B
RECORDING UNIT

\ /




3/30

FIG. 3A FIG. 3B

10a

FIG. 3C FIG.3D

10a

16




16a

4/30

FIG.4A

11f

10b




5/30

FIG. 5A




6/30

FIG. 6A
15
i 10¢
FIG. 6B
10b
p FIG. 6C
|15
5mm 5mm
| |
11a ; i /—*—’100 \Hb 11c
e ) )

11c 11d 1te



7130

FIG.7A

10b

FIG.7B

11g

11




8/30

FIG. 8

10c¢

—

12a,EPIGLOTTIS

12¢
12,LARYNX

13,TRACHEA



9/30

FIG. 9B

Time:0.600100

FIG. 9A

Time:0.080000

FIG.9C




10/30

FIG. 10A




11/30

FIG. 11A FIG.11B FIG.11C

Time:0.000000 Time:0.200100 Time:0.400100

FIG. 11D FIG.11E FIG. 11F

Time:0.500100 Time:0.600100 Time:0.700100

FIG. 11G FIG.1IH  FIG. 111

Time:0.800000 Time:0.900100 Time:1.000100




12/30

(€9)

(1q)

(s£'0'9°0'5°0=1) SIL1OTDIdT 4O AHIHAIHAC 1Y HOIAVHIE SN1049

id2

HE

Bri
02

(ce)

(ce)

(s80'7'0'0=1) INONOL NO HOIAVHIE SN109

qacl "OId

vl

OIA



13/30

(cq)

(2a)

(1)

(s2'0=1) SIL1OTOId3 40 AHIHdIHAd LV HOIAVHIAL SN108

(ce) A

|B)

(s5°0=1) INONOL NO HOIAVHIE SN1049

qg€I "OIA

VEIL "OIA



14/30

FIG. 14
0.10 .
(T 508
= £~ £ Cl\% 0.06
Y axis b"“\k 0.04
7 \ :
[ / — 0.02
7 ai 11 \K__ // NP 0.00
axis LL(/?( Q\ 000
12 -
-0.04
] -___/\ %i\ -0.06

u

-0.02 1\ -0.06
0 -0.04

0.06 | 0.02
004 O

o—]

(AREAA) AREA ON TONGUE IN ORAL CAVITY

(0.035=Y=0.050)
(0.000=Z=0.020)

(AREA B) AREA OF ESOPHAGEAL ENTRANCE IN PHARYNX SPACE

(-0.04=Y=0.000)
(-0.04=2=-0.020)



SHEAR STRESS o vz ON TONGUE

(N/m?)

15/30

FIG. 15

—o—WATER
~de-MILK A
——MILKB




16/30

g FIG. 16
c
= 0.40
a. 0.35 | —8— WATER
0Cw 0.30 | |——MILK A A
aE —8— MILKB /\
=5 g 025 [
< > 020 \
w9 = N\
On 015
iy 2 / A\
Eﬂ_: o © 0.10 / /.’_,..——\\\
wO 005
< 0.00 . N
% 0.40 0.60 0.80 1.00
%) TIME(s)
FIG. 17
2
-
<0 0.0
0 ., 7
s -0
wg K/
O
z0 ¢
S>E -0.3
Q
ouw  -04 —e— WATER
=0 05 —h— MILK A
O o —8— MILKB
L -0.6 ' ' '
; 0.40 0.60 0.80 1.00



17/30

FIG. 18

RATE CF FLUD FEVAINNG CN TONGLE
ANDATPERPHERY OFERGLOTTIS
(FESIDUALRATE

= INDEX CF RESIDUE IN THROAT)

| RATECFALLUIDMXED INTORESPIRATCRY TRACT
(AOCIDENTALSWALL ONING RATE
= INDEX C- RSKCF ACCICENTAL SAALLOAING




—_——

%

o

RESIDUAL RATE

-

ACCIDENTAL SWALLOWING
RATE (%

18/30

FIG. 19

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

WATER MILK A MILKB

FIG. 20

WATER MILK A MILKB



19/30

%E=0D

(ca)

%c=0

(cq)

% 1=0

(1q)

(s£°0=) SILLOTDIdT 40 AHIHJIHId 1V HOIAVHIE SN1049

=0 (gB)

%2=0 (ZR)

% =0 A _,mv

(sg0

=]

)

JNONOL NO HOIAVYHIE SN104d

qg1c " OIAd

VIC "OIA



20/30

(ca)

(2q)

(1a)

(s6'0=1) S1LLOTOIdA 40 AHIHJIHAd LV HOIAVHAL SN109

(ce)

(s7'0=) INDNOL NO HOIAYHIEA SN1049

qcC "OIA

Ve "OIA



21/30
FIG. 23

START

SO0 —~_

HEAD-AND-NECK MODELING
FORMATION

8030 —_|

ORGAN MOVEMENT SETTING

S040 —__|

ORALLY-INGESTED-PRODUCT
PHYSICAL PROPERTY SETTING

YES

5050 ™~ INPUT
S060 —~_| MOVEMENT ANALYSIS
S070 —_| DISPLAY
S080 —~__1  EVALUATION OR DIAGNOSIS
5085

NO
S090 —__ PHYSICAL PROPERTY

DETERMINATION

END




22130

100B
/
SWALLOWING SIMULATION APPARATUS
PC
PERSONAL COMPUTER /
81
HEAD-AND-NECK MODELING UNIT [[~10 ~
~-{ INPUT UNIT
ORGAN MOVEMENT SETTING UNIT_|{ ==
ORALLY-INGESTED-PRODUCT —-{ DISPLAY UNIT
PHYSICAL-PROPERTY SETTING UNIT 1 =
82
ORALLY-INGESTED-PRODUCT ||
INPUT SETTING UNIT ~ 45
MOVEMENT ANALYSIS UNIT H._ 50
PSEUDO-SCREEN DISPLAY UNIT [~
(BELONG TO DISPLAY UNIT TOO) 82A
EVALUATION/DIAGNOSIS UNIT [~ 60
PHYSICAL PROPERTY DETERMINER H-_70
CONTROLLER 90
A
STORAGE UNIT
EVALUATION/DIAGNOSIS 1P
CONDITION STORAGE UNIT
EVALUATION/DIAGNOSIS-RESULT _83B
RECORDING UNIT

\

_/




23/30

FIG. 25

C START

HEAD-AND-NECK MODELING

YES

S010
T FORMATION
4
S080 ~_|  ORGAN MOVEMENT SETTING
8040 —~_| ORALLY-INGESTED-PRODUCT
PHYSICAL PROPERTY SETTING
5045 ~_ INPUT SETTING
S050 | INPUT
S060 —~_ MOVEMENT ANALYSIS
S075 —_| DISPLAY ON VIRTUAL
MOVING SCREEN
S080 —~_|  EVALUATION OR DIAGNOSIS
S085
NO
5090 —__ PHYSICAL PROPERTY

DETERMINATION

( )




24/30

FIG. 26 200A
/
ORALLY-INGESTED-PRODUCT DEVELOPMENT
ASSISTANCE APPARATUS oC
PERSONAL COMPUTER j
81
HEAD-AND-NECK MODELING UNIT [[™19 ~
=~ INPUT UNIT
ORGAN MOVEMENT SETTING UNIT || ==
ORALLY-INGESTED-PRODUCT | DISPLAY UNIT
PHYSICAL-PROPERTY SETTING UNIT H e
82
ORALLY-INGESTED-PRODUCT ||
INPUT SETTING UNIT ~45
MOVEMENT ANALYSIS UNIT H_ 50

PSEUDO-SCREEN DISPLAY UNIT ~
(BELONG TO DISPLAY UNIT TOO) 82A

EVALUATION/BDIAGNOSIS UNIT T~ 60

PHYSICAL PROPERTY DETERMINER

~ 70

PRODUCTION CONDITION |

DETERMINER 84

CONTROLLER g0

#

T T 83
— //
STORAGE UNIT

EVALUATION/DIAGNOSIS
CONDITION STORAGE UNIT

t— 83A

EVALUATION/DIAGNOSIS-RESULT [ 83B
RECORDING UNIT

ORALLY-INGESTED-PRODUCT 1.83C
PROTOTYPE RESULT RECORDING UNIT

)

DETERMINATION PRODUCTION
CONDITION RECORDING UNIT

83D

DETERMINATION ORGAN MOVEMENT
CONDITION RECORDING UNIT

k /

J

_83E




C

25/30
FIG.27

START

!

)

S010 —~__

HEAD-AND-NECK MODELING
FORMATION

!

S030 —_ |

ORGAN MOVEMENT SETTING

5040 —_|

ORALLY-INGESTED-PRODUCT
PHYSICAL PROPERTY SETTING

!

YES

5045 ] INPUT SETTING
!
8050 ™~ INPUT
!
S060 —~_ MOVEMENT ANALYSIS
1
S070 —__| DISPLAY
i
S080 ™~_ 1  EVALUATION OR DIAGNOSIS
8085
NO
S090 —_| PHYSICAL PROPERTY
DETERMINATION
]
5110 —~_| ORALLY-INGESTED-PRODUGT
PROTOTYPE PRODUCTION
¥
s120 —_|  PRODUCTION CONDITION

DETERMINATION

:

END




26/30

FIG. 28

C START )

AA STEP

i
S130 ORALLY-INGESTED-PRODUGT ORALLY-INGESTED-PRODUCT
PREPARATION STEP "PRODUCTION STEP

;
1

ZZ STEP

C END )




27130

FIG. 29
300A
/
DIETARY EDUCATION ASSISTANCE APPARATUS
PC
PERSONAL COMPUTER j
81
HEAD-AND-NECK MODELING UNIT |10 ~

ORGAN MOVEMENT SETTING UNIT

= INPUT UNIT 1

[~ 30 EVALUATOR
ORALLY-INGESTED-PRODUCT — DISPLAY UNIT 1
PHYSICAL-PROPERTY SETTING UNIT H 40 ~—
82
MOVEMENT ANALYSIS UNIT T 50
— TEACHING UNIT
CONTROLLER
1~ 90 ™
85
STORAGE UNIT
EVALUATION/DIAGNOSIS | 83A
CONDITION STORAGE UNIT
EVALUATION/DIAGNOSIS-RESULT [.83B
RECORDING UNIT

x l-/




28/30

( START
5010 —~_ | HEAD-AND-NECK MODELING
FORMATION
Y
8030 ~_| ORGAN MOVEMENT SETTING
$040 —~_| ORALLY-INGESTED-PRODUCT

PHYSICAL PROPERTY SETTING

8050 —~__| INPUT
5060 —~_| MOVEMENT ANALYSIS
S070 —~_ | DISPLAY
S080 ™. EVALUATION OR DIAGNOSIS
$082 —~_| TEACHING
5085

NO

( END

YES




29/30

400A
/
SWALLOWING SIMULATION APPARATUS
PC
PERSONAL COMPUTER /
81
HEAD-AND-NECK MODELING UNIT [T>19 ~
= INPUT UNIT }H
ORGAN MOVEMENT SETTING UNIT_ i == EVALUATOR
ORALLY-INGESTED-PRODUCT --| DISPLAY UNIT |
PHYSICAL-PROPERTY SETTING UNIT || 0 =
82
MOVEMENT ANALYSIS UNIT H 50
PHYSICAL PROPERTY DETERMINER H- 70
ORGAN MOVEMENT DETERMINER H- 75
CONTROLLER 90
/”-_-—_ \
— _//83
STORAGE UNIT
EVALUATION/DIAGNOSIS | g3
CONDITION STORAGE UNIT
EVALUATION/DIAGNOSIS-RESULT H._83B
RECORDING UNIT
DETERMINATION ORGAN MOVEMENT H._83E
CONDITION RECORDING UNIT

x ____-_’/




30/30
FIG. 32

( START )

S010 —_|

HEAD-AND-NECK MODELING
FORMATION

S030 —_|

ORGAN MOVEMENT SETTING

Y

5040 —_|

ORALLY-INGESTED-PRODUCT
PHYSICAL PROPERTY SETTING

8050 —_|

INPUT

S060 —_|

MOVEMENT ANALYSIS

$080 —~_|

EVALUATION OR DIAGNOSIS

5085

NO

YES

S090 —_|

PHYSICAL PROPERTY
DETERMINATION

S095

l

CONFIGURE NEW
SETTING?

YES

S096 —_|

ORGAN PROPERTY
DETERMINATION

( END )




