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Aspiration-induced pneumonia is an important cause of death in aging society. Improper viscosity and/or

cohesiveness of bolus lead to serious problems. Since chemical factors such as taste and odor,

temperature in addition to textural properties as well as physiological and psychological condition of

subjects influence the mastication and deglutition processes, comprehensive approach is necessary to

solve the problem. Rheological changes in the ingested foods in the oral cavity, and in the subsequent

transportation to oropharyngeal region then to esophagus are described. Then, recent studies on the

modification of theological properties of bolus by hydrocolloids are also described.

Key Words: biorheology, bolus, viscosity, yield stress, cohesiveness
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Fig. 1 Diagrammatic illustration demonstrating that chewing activates widespread regions of the brain. Left insert is a lateral view of the
brain cortex showing activated cerebral blood flow during gum-chewing. Right insert shows the activated nuclei in a horizontal
cross-section of the brain through the dotted horizontal line, viewed from the plantar foot direction 2.
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Fig. 2 Structural matter in relation to swallowing. 1, tongue; 2,
soft palate; 3, posterior pharyngeal wall; 4, hyoid bone; 5,
epiglottis; 6, thyroid cartilage; 7, vocal cords; 8, esophageal
orifice; 9, 3 cervical vertebra; 10, 4% cervical vertebra; 11, 5"
cervical vertebra 1%,
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Stage |
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Food Processing STl =
(oral cavity) STl Pharyngeal [SSEGEE]
Bolus aggregation stage stage
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Fig.3 In the Process Model, food processing (in the oral cavity) and bolus aggregation (in the pharynx) can occur at the same time. After
food is ingested into the mouth, it is carried to the post-canine teeth for mastication (stage I transport). The food is reduced in size by
chewing and mixed with saliva until it is ready to swallow (Food Processing). A portion of the chewed food is propelled into the
oropharynx (stage II transport, ST II), where the bolus gradually accumulates while food processing continues in the mouth. Subsequent
stage II transport cycles bring additional food to the oropharynx, and the bolus gradually accumulates there. Arrows indicate stage 11

transport cycles 1419,
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Fig. 4 Prevalence of patients with aspiration was found to
decrease with increasing viscosity at 50 s” based on the data
gathered from different research groups. A broken line shows the
average of the data from different laboratories'®. Four viscosity
levels: thin liquid, honey, nectar, and spoon thick were defined
by National Dysphagia Diet (NDD) Task Force in 2002.
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Fig. 5 IDDSI framework classification of foods of different
textures 2.
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Fig. 6 Extension of 0.5% solutions of (a) LBG (locust bean gum),
(b) GG (guar gum), (¢) XG (xanthan gum (XG), (d) water at
25 °C. Extension velocity 0.16 mm/ms, initial length Lo (=3
mm), initial diameter Do (=6 mm), final length L¢ (=11 mm), t,
the breakup time>'?.
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Fig. 7 VF images of swallowing agar microgel of patients
suffering from (a) cerebral infarction and (b) ependymoma
disease symptoms. Serial numbers 1, 2, and 3 represent the three
periods of swallowing: oral phase, pharyngeal phase, and
esophageal phase, respectively. Both patients have not shown the
aspiration after feeding the agar microgel .
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Fig. 8 The thumb nail blanching to white (shown by amrow)
during Fork Pressure Test. Amount of pressure required to
blanch the thumb nail to white is measured by another
instrument™.
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Swallowing Healthcare System by Artificial Intelligence
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*Advanced Medical Engineering Research Institute, University of Hyogo

On the arrival of a super-aging society, there is concern that the number of the patients with
swallowing disorders will continue to increase. Gastrostomies caused by dysphagia have already
become some social problems of the increased medical costs and the ethical issues. Furthermore, there
is a shortage of professionals involved in the treatment of dysphagia, and the number of deaths due to
aspiration pneumonia is expected to continue to increase as the population ages. There are the various
patterns of aspiration, so the patient monitoring methods in the treatment of dysphagia have become
complicated. Based on the treatment and diagnosis of dysphagia, some simple testing methods have
been developed. This summary introduces the medical engineering support technologies for

swallowing evaluation and healthcare system.

Key Words: swallowing, healthcare, artificial intelligence, dysphagia, biosignal processing
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Coordinate output result in DeepLabCut
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1. #&
DORENZBIT A A LA o—DARETH D
fif] /N R A A (1907-1990) 13 B 37 [ K 2 (BAE D KK
KRR STV YR, )1 HE L (1907-
1981) EIRWBIRZ D D7 (K 1), [/INRAEAITHA
WERERGEO 2T ML, [THEIEA T Z A
KCE S REHL TOERE, SIS A REEDIKD
N Z &R WY WREOBEIERNAT 72
Zrbvbotm | EEINTVWD V. BIFERHEL
13, KEOTY A b RIS (1948 45), [
INREEAENZ Y 2 VT (o H— What Is Life?% 1%
b P bPETIIEE, FREHEEEATTLZ
ETRNITEREETH S TR TH .

Quarterly Review of Biology i ETHIZE -
TERE OB AR E BT OWVEREBICH BTV
I/ NRYEAEDTFEITTCIN What Is Life? DJFEARDDHNTZ
RO & EOORFF ORI #EL 7. s
5 B S AT/ INR AT A RO B O & FF
72T\, TN 25 FEZ AEo- LS. 5 A
CIARBRER) BFZEAT I BN T 72 < 7Y VA b D
JIE D35 E. Schrodinger 2 What Is Life?(1945)
DB, FABNEMERIZ N TWS Z e 20T e

HDTELNIZDOTHAH. FEPHKPEIZR->T,

AT L THA, EMBR~OWIRY)T 7 e —F
WZHET STz, (&) RLOAEDHEE~D BT
INEZBT N AR o7, ) LS ILT
Wa U G R X S 512 Ernst P
Jordan (1902-1980) 2 Die Physik und das Geheimnis

des organischen Lebens HiEHLIVTWA. [il/NRAg:
AEITERE, ARETOT A U h bk H—~Ebih
T, FiEZErFEITEZTFLTELN. aE—
BB L EEOE SN L OIEND. ZD X 9 IR
LT AV AORAEEY TRCUIZADOBES AT
WA EE TR LN EDZ EThD.

What Is Life?DfRA THAN & 1Xh — BFERIC
RcAME] CUF, T i3l )i, 1951 4F
\CEHTE & L ChODBEICO TR SN2 GE 1.
BUEIX AR SCEN SRS TR Y 2, /R4
ITEH S — B L CEORIFRICERE SN, FrEn
DAL 7o o722 &C [ &3] (e
Ipolmb Wz b, ZRORETHRR SN-DITE
FHHENTFAEBDFEE NS 20 2 RFETSE o
OFIREE 2 & PR DA F LA e o—)
FEELUT-Z LICBRT S,

2. NMALAOS—DEE

v 2 L5 4 4 — ([Erwin Schrédinger: 1887-
1961) 1Xd W 2 WE A AR T 5 1 D& % B
G HEERINE SO AL 7B R A S L
TR TYEEETH D (K 2). FBRBIRE ST
iE L EE R A RO LTI LT, '
FCIEFRLF ONEDSRE 5 L EEENBHRIC Y,
ZOWHBHDHDTIIDITMEDMINED L SD.
ZZCHTORE D IZH 5B ITERICHESRIIAFAE
LTWS(BTFE). valbF v H—i3En, 2R
ZEH AR O R ORieD TS WEIRIZSH D 1o
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X 1. BEF0 11 4F 3 A, KIRFFERS: (Bl KK BRSEEBe8Es=Ic < (ERE
Fht L, PR/ KA, AMRRERE L), B)IH R L (1907-1981) 1% 1949
IS ) =~V PR B 2 B L, IRRRETATE L (1909-2008, KBRKY: - 4l B KF4 %
Bz, PRI L) 13X R0 O SEFOFI & e U 7o (/R4 o BLER (B 1-4%) o T

FELEBIRFEINTWEEEELRD).

DY BICE & 2 HE— RS RETHD L
M L7z, /NS RERIITROTEOPD = 3L F— L)
FFChv., 207D H LR —2DHREEN B HID
WRE~B O EDD (BB T 2)Bl%8% &R &
WOBESRTREL LT, S BB FOROZRER L
B RO & F F st e RIORT.

B Ry LGRS DD D AEMKOYERI IR FM
Thbd. ZNOLOAEKRESFITEYORIR, ZR
ik, R & ORRIRW AN AR R TH 5.
A F v a O3 ERE S D528 A R
SOFEE, B, BOSHEEE R SIS X 0T 5
FRIE CTH D, Lo TR/NRSGEEN LAY
FIIVISBLRIN G 2 L XD RO D B 1) 72 2B D5
WL AR ENTOIFREFETIER V. BB I3
fe DNA & & 280 3FEA LT D, DNA L Z
(X R PFES LTS X0 E T, -0
PR AR AR E S B D P DNA FRAER
RITIEHEE T D OIH LT, B /7 [Tz
BT 5. ZHUIZ 7 OFEEIZ IV DNA BRHED [
BRENE L /NS 72D 2 LICERT .

Kot X DEAIRTHD 7 va~F 1% DNA O
RIf) 2 aliEmoEs, &1, Moz v ¥ 1
FTI v I RT ) A EIT o TS, I avTF UL
BRI DZAITIN UCE OIS 2 Bef S8, F7ohig
SHRTF LR B, Db F o7 )3 DNA 4y
FHENESE-Tma Ly FTEERLTVWRICL
TWD &R/ NRIAEIT L A e DH VB S S T
SNtz MEND 7 a~F DX A F 3 o AT
X, Bl DA A L du O —528 0 L2 A ZEfER
DOEDTHD. BE LI 2T ke TH7u~F
OB ISR & D 2 DAFZENEMEA A —
TEMRN T I ab—3i g UHEFRICE Y, A
BIlhbh g, I FEMBSR0BEER
PG IV TWAEERN DNA 1E, Z o712 /hE&
IV IET-ENTWD, ZOHY 727~ T2 D585 38E
RIEHROFEAED Z2HE L TR0, X _75&EHT
HEE L TWA. LEER-> TIh S OBNIEEAD
A F I ANIET H50E, BAE T ICBE T SR
BOFFIEMIHCIRE, PRHIIC BRSO S B CEZ
MIZHEETHD.
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3. [&EMElEan] oftE

ED XD IR OBFSEE C b B & o T
WABRHZIZ R A o7 b O, EmaEsi TR A
T BEENDHD. D TEWFOREE Li-&1Y
FPE L 2 LT 4 U H—DEALRELTE D TH
STEDIEA I v a b T o4 B TEE RO
FEEZIY, YRFOBGRMELER O T BT,
AR e R~ SR L T o e, v LT
4 VI =W What Is Life?s3 Uiz 1944 51X 57 %
Tholh, HXBICHALE Ty a—_Xnyx
JU (Arthur Schopenhauer: 1788-1860) D %7,
KA v FEHEA~OWERE % What s Life?D T 1 —
TIFLLTWA. 262 bkl RE=lcks i) 5 Fhi
T OWERLEFEL WO BEREPFFENTH D &
WZ 72 bRV, BT NFORERY 2 VT 4 v —
DI TAEMFICEAT AAREZE LI-OEEEL b
SERNCE T TH D, What Is Life?D 7 m o —
TN 2 VT 4 =N FEF ORI EA TS
FAEDIRAR BTN D, K, BEICRM R T
sbshoobh o7, BEEIXFREEOH T, B
FOHMEKTHL T Il LA & L TE
el lgo TV, MAEMERERTRERAEKRT
(University) C, BHFEEIIFZRISEOFDIEA D/
S 72 B PREI LS M B A 72 < Ao TNz,
MERL 2 LT 4 =R D [HBRFE] 21
KT DRI TWZDTIHRWEA I D &
LTl ARERETHIEA DRELCHRZEZMAET D
HRICHED D T 2T 2T UL D & )
BB TWEZ L) IZBbins. FRoMsb L
ZOREIZZFDOBRIEICNZ 5 E TEBITNET 5
ZEZRDI, valbT 4 X' TR OF
DHFED DEENTZ 1%, REEIZ oy T8RRI L
TV o 72, B DNA OF 4 7 8 8 ARG
Vr—AA UM 1928) T TV AT

M 2 7—7 4+ ¥alF 4 H—(Erwin
Schrodinger: 1887 - 1961). 1933 4E(Z / —~ L4
SFH &5 LTz, (https://en.wikipedia.org/wiki/ 7 — 17
4 ¥+ ¥ a LT 4 — updated in 2023. 6. 28 and
cited in 2023. 8. 1).

v 7 (1916-2004) IZ X 0 FER S N72DDY 1953 £ Th
Do AT VR BRI TR IR et AR A 2 T
AR ZAER T D & 2237 78 DNA OB HRIZEE S
TARREND Z EDRRIMTH =R ITIE, ZoX
7 DIERERY 70 ZARNES AR & SBAZWE DFRFTE -
TRl MO &1L, ARES T & LT HEE
RSB 72 EE Ch o 72, 2D 2% D<A
T = R LNRRLF DREDLRENEL ZRLF—D L
WA AER R ERICL D EIE LRI
What Is Life?DMEA 5. ARESHIZH TR 10
LI DNA O —H O EAMEEDN G ER D, o F
AEWE TR E LD TH - 7= & W
25,

R INER L BT HRIEOXI.

FROFFL RIS L B
BEEE 9~ % R Gy AR B
HL O AR A
HLEORE 5% MR P DA < BV o> T/ & T S8k
HROERE ERBIER O L D D% #H TR —ERL D U IREE A~ D SRR - D IER
HRDRAR TR RO E it =S VASROLY/NEDPAN i)
2 B DB E AR AR J - D B €
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4. &5

N F v n o —F2ORIEFE Th 5 M/NRAeEA
VAR, KRB E R (BAE D KBRCKT) T 15548t
LR H -7 (® 1. ARETHRI LY
2 UT 4 U —3 What Is Life?DiRA [Hf & i
farad (/R - RIS 135720 DBRVAIE
EBIR BT U, DREICIERI STV Do
TeEWThH D Z & BRI SR/ NRIEA DR
g CTHRRSN TS 97 DNA O " H LB AMEE
HEHIVTN R TR RIC & )R 7 AR
T OZFE 2T CRIRBIGOERE RN TR CE /20
L, BIFBRHELORER O X 91480 B IRE 3
NHIRBEZTH Y RFEFE TCholenrbThHhAH
9. EMSEROFMAHIT T TR, FERI T E
A7 RO CRARIT & SICPE S ik L Cuvo
TmEEZBND.

DFEYT & BT CREMRIZ A L,
HWIEBELAWRDBLREL TV -T2 b,
Z LTS A LA m P— 3R O < Bfgd
LRI A D o T DL =, AEERE ST O
AR BN BT 280, A A LA ro—
FATHERANCER VWb, TN E—4
—F eV U EFIR LML ABND. IS
FRFRGEE S SRR o TWDA AL F LA P—)
DT EMFELEETYIHZEEBEL LEGHTHY,
AR L D N EFEIRAEE LT [4Efm & 13w
D FNWEIZEL OANIZHENRL TV D.

FlaER
AR B U TR R EFRSFRIIH D EHA.
E
Bl IFtttL & i/ R E & D ZAN0ZR EoE
O BNRICEE T 5 BN SR A THE £ LIAE N5 1
SeAE L, REERYINRSUEAHERFEEE L CTAVW TR D 7
IR DI AR, BN S S R R s
HLET
X #®

1) FE/INKR BFFRARTE AT 4R, A ARMERYEE 32, 807-813,
1977.

(BT #H38& H15 2024 (18)

2)  Schrodinger E. What is Life? The Physical Aspect of the
Living Cell. Cambridge Univ. Press. U.K. 1944.

3)  Delbriick M. What is life? and What is truth? Quart. Rev. Biol.
20,370-372,1945.

B TalTF A AT - PEIC A
T AR, (R NK - SRR BR, 5 11 R JE
SCEGHED. 2012 (D, (2.

5) Vorob’ev VI Rheological properties of chromosomal
nucleoproteins. Biotheology 10, 249-256, 1973.

6) TRHSR—. [M/NRIEEDHIFEDIBIE.
31, 161-163,1991.

7 RHLE . [NRIAE @ TR S A AL
A T— @ 41T, $6-57,1998.

D [Af o] &8 U730k 9 LM
R EBUTOLONRH 5.
) HEE - JIEHAER - /K - B=ZEE Ame
VAT BASCEE (B, 1949. (1951 AR R D).
i) AL =R EmE I PTHNE R) &
A YTy FREGER). 2021
i) A 7HE. Aefy &I - BHERAEGRES B
FORFHRES GO0 . 2003.
V) AT —T f—, =7« F=—)b A
EUIArA (SARFD - SR FHER) BFEAE G0 . 2001.
WER R A BT R A DN &2 UL LT b
D, iNE RIS D50 LT WERFEO APET
BUED BB T A NV ADRIBIZ b TV 5. i
BHER AN AT LOBLED B AEMBIR A X TE
D, STk DICERARHELEZIT -2 E0E Ty
D, WESTHR 2) DR OILE I Tey 2 LT 4 U
—ZEDH TV DRI =T 4 - By P TOMHE
ME 50 EHEEFIER LT, UREOHE —ROREET-H
DT o ToalHHOFHRE} A TUI R S 7z

(I 2) Schrodinger 3 What Is LifeAd, ENE)S 1951
FEIZ Tra T g o H— EamEi3an - BE
AT AR ] (/IR - SEEASKR §UO & LThoiE
IO TR 41, 1975 AFEDFRCOLLET (30 WilH) %
T 2007 -FE T 55 MilZE 7. S HIT 2008 FTHA
WS ICUEE S, IR B ER0RE & & X
ALBI SV TSCE b & 7= (2012 4F, 11 R, SHiEm
DAL 7R oo AREY, BEARREIIE 2720, &t
FH D ORCEELIEFIDORNE | L v SUFEL Sz
Z LRI A, R 3)

(E 3) IMHtZ. v aL—F 4 v h—D4mBl-
L) D<o T AAREFEERMISEE 6,
41-51,1988.

G v/EZEE
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F71EILAODS—F®EITESMLT

FENELAODS—HREBE -

BRIV A U—FtEaalE, BARASS A LA e
U L OMFEER T, BRRFORBRRIZ
REFEITEERE L LT20234 10 H 19 H (OK) ,
200 (&) o2 B MALdREGala=7T 1%
vA—] TRMESNE L, AROG®HS TIEA
—HFA R Ry arE LTI3EMTHONEE
HELRAZ—F v a s TORALZ—3E, &
OE TS F LA —F2EF O F AR
V= U —F - T —T AbiThivE LT,
NAFLAr V=22 B0y g & LT,
FAardtoy— (61F) , MALAnd— (&
FREO LA Y—) (L), EEERYE -
BYOLFArT— (91F) B, DERGHITBWTHRE
S, RELEZNEOR RS LR £ LT,

AKRBIE, "MMALVAnY—BEoty v e
NIBTAEREARIZOVWTOMAMZRES %
BATDORRBROTTR, ZOBMILOHE
RS NE L/ N OBEMSER, 2o R4y
BRRLENFIRIEDO L A0 o— T+ DT, #Has
HIXCERLTIThbnE LR - 8T I v I R
I & D%IZH E 5 E AT DAL T & o 1 B P
Dy a R TONBREBRICEIISMLEL
e O, ZOBMEL TSR - BT Iy
7 AEMHTOE v g v TITORIEZEEICHONT
OHIG A BRRSHETHEETZ L&, THEMIAD)
R TRV FH A, A A A P—n ZHH
THDHIEDERIZEST, DR -ETI V7
A B TIT O TV D RO FIZ, ZTHHD
WoeDBE LD bO % RO CIHE, 5% O
ZERFADAD L LTHLS ZEZEATVET,

04 FO8&R -3 3y REMADOEHM :
HEBRAVIBILTRIRPORAZ —F v a Dk,

o s
FHMOLRY 7 o= T UERO LA R P —
ek & VR AT A BT T 298, VT KR
TR OB 2 B OTE ML = 1L % — & BT
58, LML e — ZKERO LA r Y —
RelE 2 VA7 TR & BT T D AF905E, i s &
20 EDES RO LA e U —{Zon
TORENEIDOE v v a o TiThbihvE L,
BT, R4 R O RS EEHE N B 9~ A W4,
R & FERARMED 7 AR 7 & IR G Lo — X
FO VA B =TT DR, R UK O
AR B9 DT, IR SRARHE S R O B AR M
&R 2 BRI D IFTRSE, R R D4R
WL LAn o —ItlT oKty v a VORI E
b E O RN LML OWTHEFRSNE LT,
“HEE, VFULL A UEMEHRAT Y —0
VAR Y—IZT 0%, mIREEE ) kL
FHBHRO VA U—IZBT DR, U kit
TBROLA T 52 NEEICET D45, =51
U BRIABERDY =Ty 7 = TR OS5
WEEICBIT 2985, L0 ERAMR DR TED
LBl E kIR LTsEimn i ThihvE L,
EDOE v a o TlE, REaa A RERERKRS
Tl Z DR BLE & i h R & BT T 2 PEER Y
WEZE, AT U — KL E) & SRR OB
B2 I 2L—vay, Z4VLREAA
WIZH T DERBIIEOBRIAS I 2 L— 3 v,
EBWRT VT A TR gD, ra g
0 —ICHT D R R E R BRI E LT,
KA HCRO LA r o — 2B Eac B )y, 2K
B 2 b—ya r THET 2R DA B O
DTHANTHER SNIEDT- 2 L BREIRINT, 5%
DR - BT v 7 AGBOFTZ e RE m O
—OIR D PEAEER I E L, Dk, EEo
TR DB E IR ULEN T,

RO LR REBTRFAITZERE R ETRE R AR [T 183-8509 JiF fri=2HT 3-5-8]
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The 3rd World Congress of ESCHM-ISCH-ISB2023

1. FLC®HIZ

World Congress of the European Society for
Clinical Microcirculation
(ESCHM) — The International Society for Clinical
Hemorheology (ISCHM) — The International Society
of Biorheology (ISB) (LLF&, World Congress of
ESCHM-ISCH-ISB) 1%, 2 T 1 ERfE S5
AF A= OEERERETHY, L3 o
OFE ORI TSNS, #3 BIH LR D450
1%, 2023429 H 28 H~30 HD 3 HHOHET, L

Hemorheology  and

—TUATNT (FA4Y) ThfgS. BAX
D RS UKEZ R T2 A Y o, A LALE)

ST, RYHIXREICEER, E‘dﬂb‘ﬁ Lipoiz.
ZEEZREL, FRBMGEE Z ZIZRT.
FREY T 5 University Hospltal Regensburg i,
R 7 WEEC & B HETHL D B/ oD b &%
TSP d S (K1) . $mﬁ,zmsﬁ@%
Ml (77277, A—F 2 R) ket
?@%%EED,%%TEA%ﬁgﬁ%%me
PRI T > T2, BRI, HilRlH 2 Rl T
ﬂm@ﬁﬁ(ﬂMki)ﬁ%E%%b%h,ﬁﬂ
T TR S /=A%, COVID-19 (2 & BIEY D F
, online BT

PERRER T A N ASDERED O
P S 7.

[ -

g C

1. () &=
Regensburg (L —%>7 2 AT L7,
RYNOFRRAL —.

% Td % University Hospital
KA>) o ()

2. tyiay
Aigld, EBRESHEICHEL L TR/ NI,
NEERFE v v a x4 30, EEE 182 1
(Keynote 33 J: 0" Award Ceremony D F# & & 16),
RAH—FERD 5 TH > 7=. Award Ceremony
I, AR LONRIK )BT D 2 AO RIS
FH DA% 5T D Poiseuille Medal Ceremony &
Fahraeus Medal Ceremony 233% /7 5L T\ 5. 4ld]
@ Award Ceremony TlL, Z#LZ4, Gerard Nash
##% (University of Birminghan, UK) & Philippe
Connes #(#% (Université Claude Bernard, France) (Z
X DEEE M Tz, FFIZ, Nash BT L 2 iiH
“The rheology of interactions between leukocyte,
platelets and the vessel wall in thrombo-inflammation”
TlE, FEEPE LR ELZHITTDICHIVMED
B U7 BRGSO TSI &, FARR
IZF X E I LTS IeFEE RN DR ZIN < &
VW) B ERESICEEN. Connes HRIZ L 55
I “Blood rheology and vascular function in sickle cell
trait and sickle cell disease: from pathophysiological
mechanisms to clinical usefulness” Ci%, JHEE & Mk
BREDORLR 2 B RS EBRITFEIC OV TS &
, X7 v~ 7 oo miRBieo B i) & 55 P
B O BB SR A T T2
EFED Award Ceremony OAtIZ, 5 FFIEE O E
B B AEBERE LT, Early Investigator
Award ZRITHNTWD. HRICEH, EFITHE
EES fﬁé_L%LTmttwt bl et 0!
T, HFEEBLOFREREICLIVBMELH L
LTS, Fre, BFIEE OZEGERO LUV
ﬁibfwékimbfmé ARogzm LT,
(ZHD R WIFEIE B & fe 1T &, L IREZ T
iz L f:.

D TS HHE R AR T

F [ T606-8585 HUARIRFAE AL XA o I A BT {18 1T
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AARAA A LA o—2058 (BT

—DONEARFE L v v a COFBBEICE, Tk
LArY—] 23U, [HuMESR & aMia)
/il & fAefiE ), [ARREFREE & 178 o R R
FilT) 728, FBERZHD HHEHE OHEM DR S
Nlea=—7 @B A T, —JF, BARN
AF A v—220tyaildbd [BRED
LAwY—] X [fild - 3 FDAT /) " Fuy
— ] ITEREII R ol HAZEZINL, B
AJ ) A A u =% [ U TR L D &
HEIZAIL, BHRONA F LA Y —WFEORE
MWHHEIITHES. ST, EEVHEEERLIZE
v a Y (Measurement techniques and rheology of
biological flow, LA, M&RBF & v v = ) OkET-
X 2 R d. BEETFEER (B RT) &)IE
RIFEE (TERY) BEREZED, EHRER
JEEDYZ L TWe Wiz, D THE ZADS A
DIRNIZHEEZHR L LT 5.

X 2. () M&RBF v a VEiORE. (F)
BEEE 2% (Bl KRS 12X DA,

3. L—=H¥2RITINLYDHE

ZIT, B oL — U AT VT O
R Lz, HoOBEEITIERICE <, 2ok
e —<HER TN~ RIE~OXPULE & LT
COMEFRHICED T 1 HHfdicE TS o
728, HAEERBHETH L. KRR, Ay
Y= a3y b (FAYORZEEA—T—T, H
TR O R A 22 Eo R Br109 4 Y
E) OTIENH - T-72, HIE L BEEEZT
% < OIELHIEEY HPEE ST, BRZICEILE
AL, 2006 fEICL—A v 27 Vs AT r 22
RSB SNLTWS. HOSMIE, v—4
VAT REE (F721F, BR—F— K—0A,
Dom. St. Peter) T 5. 7 WAIZHENEED, 19
HAUZTER LT N v 7 H e ThD (X3 7,
2023 FE 9 AR C—H THFF) . S5, HER
N2 RF TN, 12 #RICER S E SN

WA H1E 2024 (21)

NA Yty OFH6 (Steinere Briicke) 23220 (X

34) , ORI RSV EREDOY ——VE
(Wurstkuchl) 3% 5. HHOELFTCTREZKL S

NDENRFEENEISRN TH T,

X 3. (&) v—AFr AT s KE
~R—H — K—2X, Dom. St. Peter) .
Briicke DHI[IZT.

By (F720%, B

(#) Steinere

4. BHYIC

ﬂﬁ’ﬁéﬁ EES#FOM L, HRAESEO

RHEEDOF Y NT—=IB/LNDHTET ThL,
IWA%fii& DB DIRNELSEFO AR N
Wre %kﬁ@ ZHETAITHLHDEREY. R
HTICHD B o Te k2 7253 B O FREL HARAND
%@&@%A%LL B & OFFE DAL T 2 A
W 2B T ENTZ. xt7e b TIXOBEDE
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