[tk A]
REAEEES 22mk0101179h0003 {ERLE#H B HH5E5 A 31 B

AAREAIRBISENE BRI - ISR
TR

NE:

I AR
WFZEBRE AR, © (AAGE) b MREEREERER > 2 7 A HuPaSS (Human Pathological Simulator and
System) DOBHIEIC K DEHERN 7 T 2 IV 1GHEHR O BHRMEHE D 72 3D D JEAR Ak

(3% FEB) Creating a foundation to promote the development of advanced class IV

medical devices by the development of human pathological simulator and system (HuPaSS)

WFEBRsE EhadA] c S 2ET7 A 1 B~5fM543 A 31 H

MFEBRRAESR K4 (HAREE) Al 15
(Z& 3B) Kiyotaka Iwasaki

WHIEPHRENERE B - E - Bk
(HAGEE) FAgmoRS: - BTSN - 2%

(% FE) Professor, Faculty of Science and Engineering, Waseda University



11 HFeBAss o=
WFIERAFE DR IR L O DB %

BT 7R 2 AT D SetE BT R SR DR S B8 2 B W T, BEE D IEERERBR 1L CTIlI A RE & etk %
PR TET, o, WREORVE TIIRMECE AN L b H Y | RMOBEST BT I T DIFTERHEIC
B0 AT ER DR & 72 > T 5,

AWFZE T, FERERFHIE T A3 72 < | BYERBRIC K 23S mEEZR,. (1) AKIbET Vv E W=D v T
A T — o DYREMERERBRTE, (2) BT T VS OEBRIERERBRE, O 2 SORBRITIEONIZERRIEICES
L. E7-. [EERIBIRT A R EDIBIRT /S A A2 DOPEREFHIE D 72 8 DIFHEE T /L DRFFEBI R 21T - 7=,

(1) ARACETVERNZH T 4 v 77— OYLRMERERERTE

TEENRD B E G IRALIRZE OIRHRIL, $&h T — T VBRI R 23S L C& 724 BB W T il
E R DIBIFEDBREERIRETH Y | AT K DEBOINCARILREICRBA L E L S AT - b TR
LOHKTDHZLEDRRELRD, ZOX D RIBFEES 2R L L 5 L2582, BEFD in vitro &
B & 11 RALIRZE D 72\ W B R BRIC K B FER IR AR EBR TIIA M, AR ORI & Bl 5 ik e < HE
FMEAFTE 2 HedE 3 5 B CRaik & 72 5,

AWFIETIE, FEER TOR KA LS DOREEEFRIE 2 B U 7228 7 L 2R JEBR%E L, 16T A A DR
HARHFIEBATE & A - R AEOFTHERBRIEZ R T2 2 L2 B E Lo, b MEBIRO A IRALIEE %
L 72 AIRAEET v, ARIET V& B L7z 50% 4 AT 2 MEET VAR T 52 LTI L
776

FT. BRI T T L 2 AFR U CHRRRBR ATV 8/ SL— 0 TlE 400 pm OJEIA T
BETE 578 450 pm [FBEECTE RV E W O FRIE S B L2 ARKILET VAR TE T, 51T,
N T 42T — Tl 6atm EARILRE TAHKILICAREZ A LS TIRSEL 2R TELH 2 L
EHLNC LTz, &HIC, BETIIARAZL L S 2 L AR M E 7 180° 12Tz - TIFE
T5REEDOAIRACET VEER L, B v T 4 v TSN — L K B AIRAEE TV OYLEMEGER SR 2 5
Wi L7-, AIRACICBE A AL SEA=0I0E. 3OO0 L —FRD 35 2507 L— RNAIRILEIC 5T
DWEN DD EAHENLT, 2 D2OT L— RBARIGENC S T2 2/ NED T > T 4 o T 73— DR RWE
EAIRALETT VA W CRRGE L7z, BEZE L7ZIMAEEE 3 mm C 50%BR22 0 - J M JRAL £ 7V Clid, i ee
ERIBRD3Imm DI T 4 TN — U TIAKALICBREEZE L SE D Z LT TERWVA, B2 m D
T4 TN N— TIEARIGICBRRPE T TR TE A L WO FMAEZEL Z LN TEZ, ZThb
DIRE R DOFZTERE L, 2ROEREZRIREICAIBRAD ZENTET,

DT, HONREA ML LT, RRHRFPERL X 27 M) —3 A = R & BN R
BB AR FERT E R N E R & 22 0 | BRIR KOL D Se 4 OB R 215 CTRIIR Y R B U —7R
— &g LT W6 ZESZBME L. PMDA, EAETEE O ) 25T, EATEE 255 M 2B
A RTA R TARICET VERWZ I T 4 v 75— OYERMRERERIE) L TELEDDH &
MTET, BEFBE»LEME LTRSS TETHY, TV v arr NOFEERRIBIND
EIATHD,

(2) 2t 7T 7 DI ERERERE
W - IEES KBRS 2 2T > M7 T 7 b EHWTERREBFRILIFERE SER L TETVD,
JERKENEZ AT > b7 77 D TIHRET DB, (DAT Y b7 T 7 FORMA L 72 555 Bk
WS, Q#RIBTFIIROEZAT 256, ONBBFIIRIBEEZAETLHEIE. AT T
2



7 FERET HENTBICIIE AW LT 5 Type 11 =2 KU — 27 28095 72 D NI E Bk & 2848+
LMEN DD, Flo. MEKRBIREIEROERIC, #HE THRE XWTRAT o 7T 7 FaET 56
i, $HE TERZE U T H0ERH D, BR=—XZESE, FIZIXZNE TCRETH > 72
EIRE D FERAL & R CREILT DIGFHEER A BT SRR L L D &4 BBIC, R & U X7 ORGE
DEEL 725, JERMRRIL, BB CRMi SN 523, & N CTORENGME & REO 7 Z mE Tkt

N TOMBE L TR Y | ERERICOEEL KT, £, A RTFA L OREREEL ., Kl T
A NERE LT 720213 < OFMWRBR A LT L7220 | S KAHFFEBH R E & A 2E B S8 i 23 0 B
L%, ZOXIRPEGHY . AMEEN, MEHESEMEEZET THELOTLE D F—ANF
£ %,

AWFFETIX, b Nl CORBR A BT H/NEET, 20, WA OMYE - fiE 2 A H 3 5 i
FERRMERERBR & X T LA WFIEBRFE LT, MIRMEIR 2 R R 2 72 0 42 IR o0 PASH AU IE BR [B1 B TG
FIROIMGE & MEEAIHT 2HEIEER S R = L— X 2% Lo, I DI, NFEOFHESCERRH LA D
WIZWIEBIIRILE T VA% L, WEBIRET VNICER T T Z72/-E L, U 7LV A LTI
BALDHEITIZ L S PR & RIS Tl T~ 2 3 s A 7 A& B Lie, B Mk &% 85ml L/ &i(C
TEXDLVAT LAEMEEL, 2 HEOERT T 7 OERMEREOHNEDENEF— b MRz H L Caim
X GRS T & DT e A MERERBRIE 2 B T & 7o, ARBRY 2T A%, BEFEORBRGIE TITA )
PE DR 23 K EEC & o 7= FEMERBR ORI 2 T35 H DTV | Bk KOL D44 7577 & B IR 22 350 7 1k
ThHY., BT T ORI, AMEOTHIICED TEHTH 5 & EmWikh 257,

OISR R Z A L LT, RRERKPERL X 27 N —H o = AR50 & E L E KA
B ERFIEAT RS R N FH R & 72 0 | BRIR KOL O OB R G TR T KA U —R— K&
LT W6 ZESZBME L., PMDA, JEAETBE O 21T, JBAETEE > LR T 53 BET A K Z
A VR TERT T TOERERRE] L L TELHLIENTE, BAEFBEGEME LTHH
SNHTETHY, NT Vw7 ary N\OFENMGINDEZATHD,

(3) BT HIEE T /L

AR PASHAN SE OIEFIBUT KRBIRAIRAE 2 LY | e bBEORmWFIEIE TH 5, BIRFIE, 7
RS - AL 2@ U CELE L E AT 5, Too, EiRFRE 2 MIEREAEOENI D
Al 2 MR D Y | FEE SIVEEFTIC & > TE ORI TIEN R L, BAEIIZIE, RRMEE
THEA 2z U 2 REMEEFASEANEIEL | RRTRILELELEOLENIERT S 2 & THARIZ
FrPASHAN 2 U D BEREMERIR TR PN SIE IS S D, 2 &5 BRI 2 in i3 2 R
ERTIRT AT T 26 SITHFZERRFE L LD & B X TBRICEE T i8I, MiEREEDH DED 7R
WEWD ZETH D, AWIETIZ, RIS 2 1B B T I L O & 2 et ORI
T HRM TS D72, i U727 2 {EiEFr Ol U CRER LB 2 M L C & kOB iIC
LR LTIRHEE T NV WFZEBRATE LTz, & BIZ, ZOWEBMIESET V& b M OMATENREZ L L /- 878
B R 2 L= ZISHAIA R, TREORER & 70 2 B OFERENERGNE S fiE 7 1 2 JERRIR in vitro sBRT
BT 2 Z LT Lz, SHIT, MEREZUIM L CTHRRMAET VEAFRT 2 2 & T IR ERD
R O SE MR R E T V2 AT 5 Z EIT bR LT,

ABFFETHTE LTz TRIKILET AV E W v T 4 7730 — o OYLRMERERBRIE ] B L O, TR
Z 7 OIERVERERIRIE] OB L - T, ZiIvE TREEED 72 WFZEBRFE AN £ 72 s o TR BN A
JRACTRZE DI N2 T3 A ZDBHFE, AT T 7 ORFFEHFE AR O DT AR 2 FEIZHL Y
FEEDHT D Z ENHIFFEN D, Fo, BIRFZ5 & U, MEMEFPUE W 2 BB g O B ER

3



FITIERP G CE DHREBET VAT D 1 DO LA A EZ B L TR T 52 ENTET,

Industries and academia face challenges when initiating R&D for advanced medical devices
particularly when evaluating their safety and efficacy. This is due to the absence of
preclinical testing methods and the limitations of animal-based evaluations without lesions.
We aimed to develop two test methods to fill gaps in the preclinical evaluation models: (1) a
test method to measure the expansion performance of a cutting balloon using a calcified lesion
model, and (2) a test method to assess the thrombus—related occlusion performance of a vascular
plug. Additionally, we sought to develop pathological lesion models for evaluating the

performance of medical devices, such as mitral valve treatment devices

(1) Test Method for Expansion Performance of a Cutting Balloon using a Calcified Lesion
Model:

We focused on developing a lesion model that mimivd the fracture characteristics of human
calcified lesions and a test method for assessing the efficacy and safety of calcification
expansion devices. We successfully developed a model featuring 50% stenotic all-around
calcification, aligning with clinical reports showing that normal balloons can fracture 400um
thickness but fail to break 450um thickness. Using a cutting balloon, we could induce
calcification cracks at a low expansion pressure of 6 atm and achieve expansion. Furthermore,
we developed a semi—circumferential calcification model that extends 180 degrees
circumferentially around the vessel, which is typically challenging to crack clinically. We
hypothesized that two out of three blades must strike the calcified section to fracture the
calcification. This was confirmed with the successful use of a small cutting balloon with two
blades making contact with the calcified section in our calcification model. In the semi-
circular calcified model with a 3-mm vessel diameter and 50% stenosis, we demonstrated that a
3-mm diameter cutting balloon failed to produce cracks in the calcification, while a 2-mm
diameter cutting balloon succeeded in generating cracks and achieving expansion. These novel
findings were presented at medical specialty conferences and effectively communicated to

clinicians.

(2) Test Method for Thrombus—Related Occlusion Performance of a Vascular Plug:

We created an 80—ml small volume pulsatile circulation simulator that mimics the blood flow
and pressure of the internal iliac artery. This simulator operates in a closed circuit,
preventing contact with air to preserve the characteristics of blood. We developed an internal
iliac artery vascular model that simulates mechanical characteristics and friction coefficient
This enabled us to conduct a prospective comparative test to investigate thrombus-related

occlusion performance of two types of vascular plugs using identical human blood

The development of the two novel test methods “Test Method for Expansion Performance of a
Cutting Balloon using a Calcified Lesion Model” and “Test Method for Thrombus—Related

Occlusion Performance of a Vascular Plug” are expected to enable Japanese companies to engage
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in the development of medical devices for coronary calcified lesions and vascular plugs.

Moreover, leveraging the findings from our research, we could draft two test method guidelines

in collaboration with clinical key opinion leaders, the Pharmaceuticals and Medical Devices

Agency, and the Ministry of Health, Labour and Welfare.



