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/ Utilization of Human Based Microphyvsiological Systems and Complex In Vitro Models in \

Drug Discovery and Development: Perspectives from Pharmaceutical Industry

Veronika Rozehnal'-2
Tissue and Cell Research Center, Daiichi Sankyo Europe GmbH!

Drug Metabolism and Pharmacokinetics Research Laboratories, Daiichi Sankyo Co., Ltd. 2

Microphysiological systems (MPS) and Complex In Vitro Models (CIVM) are advanced technologies
that emulate human physiology and show great potential for revolutionizing various fields of
pharmaceutical research. With the recent U.S. Food and Drug Administration (FDA) Modernization
Act 2.0, which allows alternatives to animal testing for drug applications, the necessity to integrate
more human-centered models into nonclinical workflows became even more prominent. Daiichi
Sankyo’s Tissue and Cell Research Center Munich (TCRM) in Germany has a long-standing
experience in developing and refining translational models using clinical samples, most recently with
focus on MPS and CIVM.

The presentation will highlight advancements made at TCRM in utilizing human-based models across
diverse pharmaceutical research domains such as Absorption, Distribution, Metabolism, and
Excretion (ADME), Mechanism of Action (MoA) or Mechanism of Toxicity (MoT). Additionally, it
will touch upon the decision-making processes involved and current challenges such as obtaining
adequate human tissues for these models and ensuring reproducibility.

Finally, the presentation will spotlight potential future directions and industrial needs regarding the
integration of MPS/CIVM in drug discovery and development. This aims to enhance the precision of
predicted human Pharmacokinetics/Pharmacodynamics and align with the principles of the 3Rs

(Replacement, Reduction, and Refinement) in animal testing.
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FRAERPETRIELHEILL TV L, Z I TAMRTIE, £% 7 v P RNEEREEMMED BBB HiEB
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BEENAREICRD EEZOND,

24 7 OFBE T V0BRSS ERFEDHERE

OF|#hE¥ L, ARP2 fkiki—!
IBEAFAEREBIRH, Y7o U TF— LY X T LA

‘E @%%%@ﬁﬁtﬁéﬁéﬁm%%mt%%ﬁf<ﬁbnfzu INZEFELL TV S
IZid, BIOEERBANTHREAZIEET 2RO T TR, MBOEERSG, OEREXE TCOR
%%%Lb\%&_ﬁﬁbamﬁwﬁé%%ﬁ¢6w£#%60m%\M%%ﬁﬁ¢6ﬁa_iiuﬁ
ERTHERTFIND D, EFE -20°C~0°CTORTFNEEINDDH D, £ I T, KLAlE~¥A17A0F
TR EDEERBNICHHREKEAEE LA JOHBETLZBEL, T0O X F -4 CTESHDE
RETH-HOOFEICOVTHRET L7z, BSFIRETOMBOSERENAIREICRNILEE I L 215

DFHEBZNILTHIENTE, £TEBREFICL2MRSEZHCIELTES,

BAICAME CTIHEERIEO@SEREFICOWT, ks 96 7oL 7L — b THEELZDHODIC
DWW, RERAEERMERRE DR & MIASED DR WRERDRT 1TV, RBLRABRE
FHEZRHB LT, oI, ¥4 78 Fy THRICERTEE LIZBROREEOERICEIT T, M MO
LR TERTITIEE LHICOWT, Y7L — N TRE LEABRESG AV GEAAIK
BETAHABRE L. EEB0EEEEOEE KM,



EEX 7 =04 FRE FIEBEMETLZBAVERBITHERIARZF F 0
1 i e B P55 8 5 1 D 5 B AR A
OARAREE' BAKL FHEL L HRETE L FREEL AMES % KRIEME!
VERERAY - EPE, CREAKRY - KFEREDREHEY

(B8] BARPICEIER S D70IC13, ZOMEEEE 4 5 MR AEIF (Blood-brain barrier, BBB) % 22
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FEE k BBB ET7 /L 2BFE L. MBITHRRXZ7F F (SLSXR7FF) o BBBEBUZFHETES Z
EHRAONE LTES, T I TARMETIE, MBITHEDDS ¥+ U7 L LTOSLSRTF FoFRAKE%E
SRS A0, EEX 7 A4 Rk k BBB €7 L2AVT, ARTFRE, IhEaEEEt
7-31 HER2 #1148 (HER2ab-SLS) @ BBB E@FHEDOFHABEOAETH I LA B E LT,
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T 5701, LROAETRHRE - BEKRFEICOWTEITZIT> 7

[(ER/ZR] SLSX7F KD BBBEBICIE, BEEEEICHT 2KFELIRO ONI=H, BEICDOW
TIREMEA RO ONED >y TNICEL Y. SLS RZ7F K BBB ZEBICIE. KB D BB E AR
BABEE LTV EEZ 5N, £7-. HER2ab-SLS Tld. HER2ab B{k& kN TEAIICE ) BBB &
BHEHARD LA, SLS R7F R IT& UH HER2 $iufkd BBB H@ A M E L7z EX LT,
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MIC, BRBEICEE TEARMTHY ., Y TIIELL DOEENBAX -V VT EERD, BA
IZEUT. JMBERFE L 7: in-silico clearing J£IC& > T, BIFE M ES T 74 DFREEARELALEE,
BEZK 150~200 um R 7 = O Fetk%x, MiER/NSEEL NILODMBETA A -V VI TEL L
% 32EF L 7= (Yasuhiko & Takeuchi, 2023, Light Sci Appl), &AFEEXTIZ. TOHEICL > THET®
THRIBAREICA -7, X7 204 FATOFEZN. EMYEFHRFICE O WS % 4 28N
9%, (1)HepG2, AB49, F9, Al72 25 LKA BEMOR 7 04 FOREZIFH. QR 7 A4
FAZE D HEIZED E 2R, (3)HepG2 X7 x 04 FRIBDIEFE D EEMMENT. (4)HepG2 X7 =
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DARBRICEDZ, in-silico clearing ;75D MPS LEIESBFADIGAMEICE L TERL 72U,
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/ A novel and non-invasive method to quantify the micro vessels of 3D in vitro\
blood-brain barrier model

OHuiting Zhang 1,2, Dong-Hee Kang 2 , Marie Piantino 2, Daisuke Tominaga 3, TakashiFujimura 4 , Noriyuki Nakatani 4 , James

Nicholas Taylor 1, Tomomi Furihata 5, MichiyaMatsusaki 1,2 , Satoshi Fujita 1,2*

1. AIST-Osaka University Advanced Photonics and Biosensing Open InnovationLaboratory, National Institute of Advanced Industria

Science and Technology(AIST), 2. Graduate School of Engineering, Osaka University, 3. Cellular and Molecular Biotechnology
Research Institute, National Institute ofAdvanced Industrial Science and Technology (AIST),
4. SCREEN Holdings Co., Ltd., 5. School of Pharmacy, Tokyo University of Pharmacy and Life Sciences,

Blood-brain barrier (BBB) is a selective barrier maintaining brain homeostasis toprotect central nervous system (CNS).In
vitro models can be useful to understand thetransport mechanisms of BBB and assess the effects of drug delivery. Recently, we
reported a 3D transwell model in which human brain endothelial cells (HBECs),pericytes, and astrocytes self-organized in fibrin gel
to form three-dimensional vascular structures fused to the endothelial monolayer, generating a 3D vascular network with capillary
opening ends that is easily used for the tested molecules to perfuse from the open end inside the lumen[1]. For the permeability
evaluation using the model and quality control of commercial use, visualization and quantification of the 3D vascular architecture
is absolutely crucial. However, the conventional fluorescence-based imaging on such a large volume sample is extremely time
consuming. Thus, we developed a novel and non-invasive optical coherence tomography (OCT)-based approach to characterize the
microvessel network of the 3D in vitro BBB model. Briefly, the 3D OCT images of the BBB model were obtained and further processed
using three strategies: morphological imaging processing (MIP), random forest machine learning using the Trainable Weka
Segmentation plugin (RF-TWS), and deep learning using pix2pix cGAN. By comparing the output images of each strategy with
manually selected ground truth images, the outstanding performance of deep learning was confirmed. Then we used the identified
images by deep learning to quantify the total vessel counts and surface areas of microvessels, the computation results were close
to the ground truth results. This study not only facilitates the permeability evaluation of the BBB model but also offers a rapid, non-
invasive observational and quantitative approach for the increasing number of other 3D in vitro models[2].

[1] M. Piantino et al. (2022). Materials Today Bio 15, 100324. doi:10.1016/j.mtbio.2022.100324

[2] H. Zhang et al. (2023). Biosensors 13(8), 818. doi: 10.3390/bios13080818
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(HREMKFY EFE EEYERTHE)
B - BRY - MEMEEIFI(Blood-brain barrier, BBB) 12, B®. ®EMiaz &L k4 BB oMb n 5K
~DBITEFIR L TWLWB A, BEERICIZ. BBB ICH T 2 X ERIGICERT 2 REMig=En % 0fEke
RIS T 5, ZD7-% BBB ICH T2 R EMIZOESE - 2HOHEILMNELRICE T 2RIEENTH
V. ZOMRHEEICE T BBB-REMEEEERZBIRTES nvitro ETVHARETH 5, BHRE
TlE. INETICE PRI EMMEANEMAZ HBMEC/cil8 Bz, ThzAW/-EEX7 A
A4 FBlkt PR3 BBB €7 )L(UUE BBB €T /L) 2 1BE L T &7, £ I TAIARTIE, RET /LD BBB
—- SEMREAEFRAME~OBREZBELO N LT H L2 BNE L,
FiEBBBETLICTINF-a & IFN-y ZIBE L. Z 2 ICHEEIN D AEMMREES FOFEIR% qPCR
CREMIBEEICKY . FREMIBO BBBADY ZL— bR b FREMBBET L THD THP-1
f & Jurkat fifg z AW BE 7 v £ A IS K VBT L 7=,
MR - ZR TNF-a & INF- y 25RO BBB €57 /L Tld. FERER & LB L TAEMHREE S 7O
mRNA HIBE., XV 7EHRBENEF L1, 7. NSO OMEEERITT 2729 IC THP-1 fifgs
Jurkat fBRBIC L 2EEET v A (T o 7fER. RIEUSRHT TIE BBB ET L~ N oiifdDEERK
P 2.8 fFICEINL 720 ALKV, BBB ET LIERAEMRIBICIGE L CHIREE D F O RIBIEBINP &
MREOEEREZRT I ELPALNER ST, LA > TARETIVIEZ, BBB-EEMIEEAEERMREIC
JSRTE 2 L8N D,

ENFEREFRB R T LEZRVWEMERKMBROEARMCHERIEES R T LDORKE

OTZ?@ '|‘,E\715 1, ’EEE;EH EZﬁ\ 1, EH —E 17 E% j] 27 j(ﬁ'f% %EEI':!E;J 27 %m l;%_ 27 u_l_# J—_Eﬁftz
EEBITRATIRT, * () BERAIER  RERITHRR

AR 2 7 L (Microphysiological system, MPS) (3 &£ {&DHUNRE A RIK T 5 & & THIB IS
LARLOKEARIBSZEBE 7y b 74 —LELTEBINTWLWS, BATHEBEROFNEZHES
MPS 1, #ERE~NDRNRIB L, READ OMHIG, BEEEERFOmELR EZAREE L. BROERE
REZHRIRIVIB|EVATLELTHFINTL S, HF, BAEBHERIRETCILFRIL=TY +OD
TBIEEEN AIRE R E BB A 4 (R8> X 7 L (Pressure-Driven Microphysiological Systems, PD-
MPS)%#BIF L T 7, F£7-. AMED OBAEERDEZEICH S /- HEEBRE MR EZE(H29~R3) (1
T, WVFv—A Y — bOEEOTERICHEEREMRT I ENDTES PD-MPS RN 7A—7 /31 X%
HFEL TS,

KL TIE. PD-MPSIE T 7A—FN\A ZDTH A > %ZEE L. MEANKMEMILZ FNRIET ©F
BT 57012, 3~10 dyn/cm? DEFAWIEHEIINL THEET S PD-MPS R F 70 —7 /N1 R %3K3
L7z ERIETAMRATTNARELT, RURFLYELOY78FL 74 RY T — O HE
BEYBRIND T NAXZ T - BAILT, BEROMEBIREIT>72, PD-MPSEET 70 —7 /34
AEAWT, b MEBRERAKRME (HUVEC)ZEE L/ 25, 2 HHOEREEIC TN EERY
LT iR LT,
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/
BA%REZN L-EYEREZED TR D75 in vitro FHfli R DR

OFER L MER ' TARMLL SHT2 FISHL EHET
ERAPAERTERFRAN, ¥R FLTEER 2SHEHASE, ARLY SRR

Friffd e ~2 87 7 =Y TR E NI in vitro BERIIREZNT 2EXMFEEONmRE L TE
ZEThHY., LVEBFNRIGEZHIRT 27-0ICIIBBRREREDTFHEEOHIE L. SMiaf i
ARIRRBIC K ARIEA D ZXLDEVDFMEADETH D, RARTIE. £ FF AT <7 XBERAFHAD
PXB-cells"m®EEBM polymethylpentene (PMP) 7L — b £ TOEE(C & 2 EFIRBIFEDEMN KL N
BHEEXRZECFMERO EE% THP-1 sk~ /o 07 7 —VAICAEY 2 D BEEE COXRERILDOE
AL, ZONMIEE LA VY — MERREE COXRERICOLEKEIT>7-, TOFER, BEOM
BEETL— b ETOBEEBEMGICLEAN, PMP ETOHEEBESMSET PXB-cells ® CYP3A4 DFIBDIENM
& DEEEE TEMEEEK amiodarone KO nevirapine DALVE(C & B RIEMY A b A A > IL-1R DA
Roniz, DEEELHBEEICB T2 RERICOERICEVWTHRE L K DBHEEDO A IL-18 OEIMNA R
ST, SHRISTFMIEOEFRIICL 2 44—V 7 FILOBBE REMELEOZRAODLETEZ—D
HKIMEAERIEL, A7) —Z Vv VRDBRICEVWTZDA WX LOBRM & RERIGDIGEEEE
BLRENEFAROBRICHNEREEFMZRET I EZBFET 5,

(A NH A FERETESE LSS b b iPS SR RREE FEEEOES )

OBAREE", FEd 2, BEMT >, LTEE?, FEE® % EL(BEETF 125 KkOke 12345
PRBRARFELEL, P KRARFRFBREAMTR, ERERE - 25 - REVRF. ' KRAFFRENZFE
BRI FCHERE. P ARAZERELER LY X —. S ARAKFRLEREREAELS

BEILE FOERFBICEVWTHEBICEELRBRECH Y, BROEREROEANBEICLRECESELT
W2, BIERFRICE TS invitro BEET L E L TIEEEBREYEF D/ GEMA® Caco-2 Mg % UL 7/-5F
MRALBINTVNEHN, TNENE b EDBECEDRBBRORRENER L ERTEVWEDORE
EHLTWS, INSICRLZFHREBERE L TE b iPS MR/ E R (hiPS-ELCs) DI
NEDHOLNTWND, ZOBERITE M IPSHEZNE~NEMBET S L TEEINSG -0, BIFER
DREEFRL DS invitro BEETILE LTHBICERATHS, —HT. MLBEREIRBICHT:
k. DMEFEBOBR - HIFEEL TR THI-ORENRHBIZHE LW ENBBETH T,

SEF4IE, £~ IPS Milgx MbFE L TER I N/ SEEER hiPS-ELCs A bBEA LA/ A1 K%
BN L7co BINLL7oA LA/ A FITRRRIBEEICLY 1 FUEEBETE -, KANLH/ A4 FxERBICR
BLEERBEYT 2L, BERIH CRELEBRETMA L7z, COEBRICE T2 TELEYRBESR
PEY LTV RR—Z—DBEFEEILE PMERNGEREETHY ., ZTNo0FE LTS ELZ LD
RINT, UEDERI O, FIUH/ A4 FEERMZAVWTSKELEBE LRz T ENIC/FREY
32 EITHI LT,
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4 N
& m D RE kM % FPE AT R 4 AT R T v 7 DR S
ORHHF— . #HAREE L MHMEET . AREEL Wh# s LEE— 2WL@a° HKk #EL
T B
PRBARFRFR - TEARE - ICREGRFEER, 7 o ABERAST

EEREHCEDDOIMEIE~DOEY AH EBTFIEMZ FRT 2 2 &k, EYBRETHHEOR AN OE
BThHD, - FFEETHECILERN A IEHREINA HE S invitro FHERAKD LN T WD, £ TK
MR TIE, b PAEREEML 7Bt 2 BIRT 2720, EHBE D HEFMNICAEEUNA ATEE A HT
RATET v 7ORKEZIT > 7o, EERICIETENGHEREZZ T /-~ 4 7 aREF v 7 FFEF v 7) (C
b MAFF X T~ RERATHAE HepaSH cells Z3@E L 7o, ®RAXEBEZRAV-EHEBEGROBRB LV
MRP2 (Multi-drug resistance protein 2) GEREX1TH &, HAEHOEMEERBE~DER L
MRP2 ORIBAER TE -, £z, PEHTENFEOERKITL LT, ad-MED Eh UL © (B8E(L
F) AW RAEBOBMEHARZIT o 1ER. RAEBENA VY — FARB L UNEB~FEHI NS =
EDVHER SN, UEDRBRELY | EmEICEABHEREZ X ITI-FET v 7ICs0WT, SHBED
FEREIND Z EDRENI-—H T, BBHRNAEICOWVWTIE, SERIORIEZEHRITIVPVETHDL EE
Z BNTz, BEAABTREINA AL FHEF AL LT ADME RERCIEHT S - B ET A &~ D
ISR N2,

4 3 RMEREF R v b7 — 2 £ &EM X7 L (BBB-NET) @ )
RISEVMREEEOEEH
Odvst () BEF!, &+ (A BHEE', Marie Piantino?, % Z183, & #aer?, (LiE X

B, AE A, AR R
( 'EEW. *BRARBET. *HRREARE, ‘REAKET)

WomEi$, m&ERBESFT (BBB) IC& Y MK EMEBERMOYERBLEZFIRL., EDFILEWD 98% UL
L ORERNBITEERT 527-0, FERAEICE T 2P IRERROL2MS LUEYBRETFAITIRETH 5,
INLORERBRT 2720, &t bA% BBB #lfg% &M L 7= microphysiological syste (MPS) A'Bi%
INTW3E, BRREIF. KRKFWIGHRE & HFE T3 X7t BBB *v b 7—2 MPS (BBB-NET) @
¥ - EREEDTWS, Inid,. &+ BBB ERMEMMEARMIL - XU A F -7 bAYA b
N, TIVRCTEENICERBEEZRT 2ET LT, PIVRT7 2 Y UZREENLIEF VXY A b
—+Z (RMT) 0BBRUENSV & 288 E LTWD, H4ld, BBB-NET OMEEARIET 270D 5
BEREHE LT 7 LVHROMEESEMOLBEEG BRI E LD AN X LRFTZT>TWVWE, 5
TIVEERE S & L T collagen microfiber (CMF) %#{3h09 % Z & A\, MEBEFE % (CE L. BBB szt
BREBBRVNNVEHRRZ LRI zHorh & Lz, 720 CMF ORICIET7TX baH A
HEIEL TWz, UEDIERIZ. BBB-NET 0 L5 IC7LZ B Wz 3 XTH MPS I2HEWT, BGEM
REEROEZUERTHDTH D,
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4 PR SR D IR E L IERELICL SR 7204 FoMmEL )

OMAEfmE"L, EXFEL #KEHE! AnnaK.Kopec? Julie Harney? Lindsay Tomlinson?,
Nashir Khan?, BEEARFI L, 15)1|pER) !
IREARFARFEFRETFZHERR, 2Drug Safety Research &amp; Development, Pfizer, Inc.

MEIZRE, i, EMREDELFIAOEEEZES. Z07, EEEREOERLBRICHEITT,
22 MPS (LB 2MEBEMOEENMEDONTND, FRA7 04 FZEYRBOBRET L E L TEE
SNTWVWBEA, TORTPABICMEREBETE AW, REESHAIHEL VL. i, MR, L
B THB7-HICZX7 04 FERBOFAREELOEENBEICA S Z LICMR, MBHRERFZ
PWLIEWTZHR 7 284 FARANODMEFHECAEBTCOMERDOEANRETHS Z LICERRAT S
EEZDLND. AR TIE, b MESEHRAEMBRES K OCREFHERZEALIFX 7z M <A
JAFETNA RERWT, EEFXGZRBLTE2E T, FFNERZEORBEOFR7 x 04 KREH,
SOMEFRELBRICEIT2MEROERICEKIILI-. A7 04 RABAOMEFEDREICIE, X
7oA FABEICEIT2HEAT M) 7 ANOFHEFHIEORMALEIZEBO MR -7, X7 A
4 FEEBBICMERNRMREAOESERE S SAIESAEMAFER T2 LICMZ, R7AA R
ICAT7—TVEFMNTHIET, R7z04 FROREEKZRESE, X704 FRAFZEET S
ME DO ERMERRENIZZHRT IV T I OERICHKIL 7=,

HENTANA PO VERASBICFKIEL-R7 04 FORF

OFMAI—' difRE' mHAE AER=Z NNBHE!
Bt - £dpF /¥ AT LREIRR - ABREY X T LARMFHEKL
Bt - TSWI5RRE - > X7 L DRIAEERPT

[(BE5CEN] ER1mmZBA 2R 7 04 FOFREIF, RELBETRICL > TEL2ANEDEL
THhd, AFRTIE, HET 5/ MA FOTILOFEICED R 7 = A4 FREBEILOIHIZHRIC DO W TH
FL7-.

[(FX] AFrtin—EMERWT, & MDA Hep G2 (500,000 cells) & BEISEMES L
[N-Isopropylacrylamide(NIPPAmM) % & O HESER (BB R > )] ohmb R 704 REERL /-,
BREN R > T ORER T BHEOEIREL Y EPRI L 72, R > 7 DIRENIC X, Thermal Cycler = BN 7z,
fMARIEIER 13 DNA A IS L W) Ko7,

[((ER e ER] BEE R 71E 37°CL 30°CORELEN THRIED 20.6%Z1 L 7= BEZ(LZHREYIRL
w24 FEERE L 7B RROE(EEZ R LTz, ERHORX 7 A4 F%& 24 FHEEE L 7% DNA
EXFHELIRER Ry 72R/ELTVWAWVWIY A4 FOMEERIF 413% THh o7, KV TR
BLZRA7 204 FTIE33.9%., Ry 72 I E/-RX 7204 FTIE 148% TH -7z, fER LY. #
BB R TOEEBAR T = A4 FOMEIRZIIG T 2 AENTRI N, S HiE0EFEEEZMR L
SEIEGHERITL. 1mmZzBXHRA7 04 FORENREEREOHIL % BIET,
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=R —R7 04 FDORH

OANFIZ, NEfhE
BRFIAY £6F /227 LARNSHRE AHEED X7 ARSER

(% - BE] MPS # W RBTIE, B> TU Y FEBICHBELAH S, Lizh > T Mgz
MERR - SFMOLBUENS VA, ZHBEX 7 204 P/ EBL AW, BRHIFMRETHD, KRR
TlE, X7 zBA FINA FATLVE=XZBERAL Z LT, XOBEBEROGWS —RIIL—X7 2 HA
FEERT 22BN E LT,

(%} - F%£] HuH-7 BB %A L7z, BEERN 20 ym OE—Xd, 7ILXVEEF b U 7 LACERD S
ER L7z, E—XBRLR7 B4 NIk 5000 EoMg0H%z, E—XAY X7 zHEA Fix 5000 @0HH
b LVOEEBDE—X %, ZNEZNLEDEME & HICAFILE)LA—EEMICHEHE L TER L7, 24
R E L7 X7 284 FZ 96-well UERT L —MICB L, & LEERZITIC 8 bit DIEEEL X b
77 LR L 7=,

(ERIZEFICL > TRHEDNERIER N T LD EONT E=XHB LR 7 204 FIiZFR(E 64.738,
S A{E 155, S/MVE 11, S4EE 39 TH->7-e E—XAY X7 204 Fl3hhv(E 98.916, HAfE 254,
B/ME 30, BRIBE T3 THo7-e INHLDRERIZ, E—ZXDEANICE->T, A7z 04 FRIEDHEE
EKHhHELI-ZEZRLTWS,

[{E#m] ZMIEX 704 RIcNA FRSLE—XEZBERAL Z & ¢, BERESRRICEL ST %E
HDOV—ZAN—RT7 A FEERT B ENTET,

( MPS : EEBEEEC X s FARARSHOFEETIR )
O®AF[ Y, JTRISKRESL 2, St 2, ARRARINE °, eg el s, FIIR Y, Rk, BEmA 1, ik
e, EEHGES, HRIEERIK S, ARREE S, BFHE ', VEIIERE !, EHEAT

VR KYE, PSR A S, CERR—=2 T4 b, AEBIRKRE, LR T 7 —~ R A, CEE
Kf~A 7w - F R v X —

BRI IC BT, AR MENTREE O in vitro M2 DFIFEA KD ST 323, EfETX 3
ETNLDRERICITE>TniRw, ZOERERE LT, HEROBEME AL LEERICE T 3 [T
DRUDEzZ LD, WEHEREEED D 2 PDMS 13HEKMHH X T %25, PDMS FEIZ3EY) 0 W23
EE S BERS Y, HEYEHMEEE I 2 DX HEECTH 5 7.

AWFFECl3, BEEZEER) AF1r<vF v (PMP) EEHHLE~YA 70225 —E#Hot v Ty
7H#ETR MPS(KIM-Plate) Z fl &b+, X 0 EHEMEO & IEMGEHR OMEZ Hi5 L 72, PMP 13 PDMS
EHE L CTERYWER L D D uHi Ly MPS HoMElch 3, Lz F A 7~v 206G bNize b
FEAERE (PXB ARG % 25BMEEEE L. 7 7 3 7 2 v ORERG I T 2 B4 7o bERE & I0E % S
L 7-.

— R e iR IEEEE 7L — b (TCPS) CHE L =ffiIc N, EEmEH 22 KIM 7L — |
ICHETE L 72 PXB HFMIAE CIRBEE R TV 7 I VO WRED TLER RS b, chick by, T b+bT7 I/
72V DOREERGICEBTSRERNAE L EA. TN T I 72 v ofR# T 07 7 4 0, CYP &
BEHirh o ALT &, V2 F4 v BX U2 OMILEBYO L~V ZHIE L 72, £ DfEHE, TCPS &Ikt~
TOFRT, L YAEKIGEWET, APAP BEEKEN 2 HFEERZES b,

bl ehs, FvFy 75 HEERS X O PMP HIC X 2 EEBEMGEZHAE L 72 MPS 25, 48
SRR 2 P HIlaRE S 2B U<, SRYIBARMIE IC B T 2 FEEOH 72 2 TR & 72 0 15 2 AlREMEAS
AN AW i
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EAREBREFEMR R T L(PD-MPS) SR BENEE S X T LDRHK

O=Fh!, KRARSH, BLEG— 1, MHIERE Y, AZEIER? @z’ BEELS
LK) B BUERR, CEERMRAMERT, SMR)SCREEN k—IILT 4 >R

HAIEBERBRETCYALTFRL=T"y b OBERIBEEN AL E DT R EFEM X T L (PD-MPS) @
HlE 27 LefER L CEL (1], AFERTIE, BT vy DERIL—Ty Mz BEL CHEFEL7%, PD-
MPS 7/ A4 2% HRK 8 BRI ER AR BEFIEE Y AT LIZDOVWTHENT %, BHEEL AT LOTEV X
FL—>avold, BELIRMIEAZERELZ PD-MPS T/ X243 12 HEOEGEE ZBHERAYE
BE L7, iPS #RAZEsk /NG EEARAE (F-hiSIEC, FUJIFILM) ##BEE LAt LHLF v —A > % — k% PD-
MPS T/34 RIZER B, BHER, REE - CO2 BEFOREMHE, BT, S87 vte( Dby
MEEEBETERLE, I FA—LELT, VAT L—FILZBBEBLEAFECLILZTNNAZAD
BREBEA T o7, MO PHEEDTHED -2 TEER BIEZ1TL, EBHARTH#ITT 52 & 2 KR
Too BEMEHBRTIE, YT TNy 7 7 BRFORBLEWEE%Z LC-MS/MS TEE L, EBRE
HETE L7z, AEBROERTIZPD-MPS Z AWMl L #E COFFMICHEEREIIRoNT, MEEICK 2
B 2] RAERERER L, S@EHRE, DAPIRBICL2ENA X —VFERL, 587 v 2A4%D
MY — AR SN T W Z & HERR L 7=,

HEE ARZRIE, AMED OFREES 23bel004202h0002 DX EE =117,
SE
[1] T. Satoh, et al., Lab Chip, Vol.26(1), 2339-2348(2016)

[2] K. Michiba, et al., Drug Metab. Dispos. Vol.50(3), 204-213.(2022).

Microphysiological systems I & % 3D R #k & Frilfa 0 HIFE IS 1 7-3F iR E

OEMHT—ER L, BHEHRL FERAE L BERE . MBNXL LikXE!
'ENERSBEREENRA - RER, P 2RATE ERREARE RFER

DEEIFEEROTSBRRRERTH Y. —BBIEFF Bz N L CrlERRZ s b, L L. FFREHE
ALz EsHERROHMEEO A% A L\f:ﬂfﬂﬁ’(“ FBREHTERL, BAlIE. RE—7 —=
microphysiological system (MPS) #FH\W\T & ~ Tz & engineered heart tissue (EHT) % #i5#& L.
FFE =N L2 0BHFMR0OBELBERE L TV, AZ—7—30 MPS (&, 7 o LB OBUNRESICIER
INDRZ—Z—HEREINTEY, BEHOERLAIETH 5, Kﬁ TCld. X% —7—x MPS LTt
b EFSRIEATHAE (cryoheps) & b b iPS OERaEsE® EHT (hiPSC-EHT) %4t i“%@“% Z L EAE
E L. FEEBEMOBET%1T 57, hiPSC-EHT (251 ZUNFEEFIME & cryoheps (25115 CYPs #IRICE
DWT, B+ ICHEE T BB Z AT L 7-#5 R, dexamethasone Z ik 7-FHlfRAEZ A HIE
BD-OORLVEAREMTHD I ENREINT, ZOEMZAVTHEPNAFTERICTT S
cryoheps @ CYP FEREZ ANz &L Z A, ZBEFIIHTS LTz CYPHFEE I NI, dexamethasone %
WA AEEZ R WS Z & TEYEEERZN LI OFEICOWTH M TE 2 AlgEEA R
I N7z,

16



4 )
F X7 < AmkFEE L b F#RE"PXB-cells”IC2WT

OFHE=" igb0s | LEEXER ' SBEL’ WMEL BRKx . ZEFAMH Y
"MASH T T2y I AN F AREFKE, HMARHET v I AN F EER

BIEMRETEFEZED S MPS THEH. ZOERABLICAITZRED—2IC MPS /ERUFAHT 2
MR OERIZE TN D, FFICHFE MPS (ICBL T, FFtEoEEDRIED SFAJT 2FMiEIZe b
HRDLEDICRESINS A, —MICAFRIgER & MIRFMREICIE, RA—FF—H7) ORIEEN RS
NHEP, FF—RETHEECEEENRECER I ELR EOMENH 5,

K4 FRBEREIFEE <7 X (cDNA-uPA/SCID) ICHERD b F T2 BIET 5 2 & T, 70% U EA
E MFRRRICL > CTEBRINIFEEZE T 2 T X Z7< 7 X (PXB Y7 X) OREEEICHR
THH T LTWS (F 4000 FELLE), ZOETFILIGZE FATHAEZ in vivo THEIESE 2R ELTH
ERTHY . BHEMIEEIC LT 500-1000 &6 D b AT % FEEEFEEME S L CEUAETH D,
BN & 7=t e FATHRE (PXB-cells) BB T'L — MW T 2EEUELNS L. —RNAFEHERES
TTH3IBAULICOI>TT LT I vombe. EYRBHERENE. BEFRT A LI~DRBREMER E
EHIFLTWBZEARENTWDS, BICZD PXB-cells 3. X704 REE&E, FILH/ A FiEE,
MPS FICHIAATEETH 5 Z LA FA Z L HA RBE TRICKRIEI N THE Y | SIS MPS ORI
PHEICEWTERLGHRICAZ CHFL TWE, SEOFEFKTIE PXB-cells D& . Z DISAHIC
DVWTIRNT 2,

4 E5F L EEERERWEE b iPS ML O F RS h

OFzkfkft!, mUME"', RHEIFE', WMoIEL, BIKRE' SHES', ZHLF"?
'AAEEKRASH - TRAR LY & — T —IREEIEABREEFEEE (PED)

B4 e b iPS MRk el £ 2 F U iEEM 2 AT 2 Roo/3 Ruohicfibs €. &Y
AR DMRIZISEWAERFH - BENREZE T 2 MR OBELEH TV S,

bk iPS #AEEBRE O (hiPSC-CM)D T 7 F 7 4 7 A > FEEIRICE D K i AFI 0.0 E M EFE
hiPSC-CM ZRWLER) 27 FRAFBFE N WS, €5 F #li# £ T hiPSC-CM %##E&T %
EETTFUBEICIR>TT OF Y747 AV EAREL, LFHMARRONIEICKY £7 F U iliENER
570, LHOBE LIEESOEE RS ICTHMTE. BEICRBOBRLAIGETH 5, AREKTIE
MBARNCB T DT 7 F 747X bORELOIIEHES OB O WTENT %,

bk iPS #femiFMEZ AV =2y b7 — 7 & EE5TM

b b iPSHRMIEE PIRERROERYFMICHWD ICIERE LRy b7 — 7 BEE BRREAS
K=V BHANBEETH D, ¥ I F i ERBELAIEENICE b IPS MR EEET 2L, E5F
HEREM NEBIOREEITER S N, HRERAMER L, BEREZER L2y T =27 DR TI N,
v b7 =0 2K TORBREADEHAEEE B o7z, I BICE4 DREFRBTORADEBREZED SEE
ZEFLIMAEETH D, ARERTEEYT L 0MBER Y b7 — 7 HEDTILERBNT 5,
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B e ——rTTT

OFMEHEHEX Y Ilka Wagner?, Alexandra Lorenz?, Reyk Horland?, Uwe Marx?
'PHYSIO MCKINA #kx{&4t, 2TissUse GmbH

EY DR ERREKIC L ZRINCRBD~FEOT ML, AEEEAYPECENE L REMARET 2E
BERBRTHD, ZD1-H, BPERRICESTENOLIRLEBRT DI EMNTE, IHI2"E M
B 2EXOLE KL% invitro THERT2RBRRE LT, YLFH—H Y (EHERE)F v 7% %A
L7z MPS ~DBELAEE>TWD, AEXRTIE. <ILFF—H > MPS(HUMIMIC)ZRW, & RT
JEA NS /A REDE LR e MG ERBBROREES 51T > 7202 BN T 5, HUMIMIC D451,
FRTZ2MEOEES. BEHOEEY(ER) HORBYOEENAETH S Z &, HMia~EEFNE
ABTIENMNEZ 5ND ZETH D, SEBNT H/MBETILTIE, £ERNE MG ERBEOMPE LR
fagEE R L. BERAPBLUVEBENEN LSV AR—4—DRRER L1, RBRIEYWELL T, £
MIBITEFEENBREINTWE bATY Y v adEES X7 LI 11 BHEEEHES L1, 9%
NG EAEES LBAEROBRSEZREL-ETLV)ORNERFOEELY, 25K E4BLI-ETILLLE
BL., BB LUORBOEEZNITL 7
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==

4 FIZVIRIAADRMT S A
XitGiilIs RS )\« [T EiEE e MFRROENT

OMR =t [ e ! FE FAT (Bl T s 5057 i S 518 &
A5 JIHE S S I B LB AN 23

IMMARH 722y I ANAF EDVRRAT 4 RAy T A MR PHIREERER. S EERD
REEEE

YHFFESE LT REREREET A 2@ S MRl OXXEFELTLE
9, AL, ERER T LA (MPS) [ #EE (WY R v FBEE-FILA/AF) [ R
7xA4 R 3D TYER—REDH L VWEROMIEEEEICRELTMEE TR TT, &
RAEBLVOEMT —ZIZOVWTOFEMIE, HHICRRZ—CIBNE I BTV FET

EIR
N J
/ MPS £R1tic@mli =¥ 7 F i EH (Genocel®) D Z1E \

O=Af s !
'EAREBKRARE ARARE 2 —

Genocel®lZEXRBEAMICEN D E T F >/ 4 FATILVABHERICIT L/-MEEEREM T,
BRICEOLETHROERDZERTIA v Fy 72 THELTEY £, Genocel®E AW Hfan 3
XL Eteit i@ . MPS ZER{LOHEEICTIT T, BRI ETW =& %,

4 Genocel Block, Sheet, Advance : N IROE 7 F RN < BERETHE ANV FY >
JHICEN, BREANBTOMBEFECEER LR, 3 RoTMigEEvHliEy — by U7
mE, MO 3RTICTERAWLLTEYS, (EAZE: MPSREICELELARZDORRD RS
MEE)

4 Genocel Powder: ¥t fba 7z 7 F VBT BB DX 7 = B A FERFFICHRINT 5 2 & T,
NEI@L YA RXDREVWR 7 A4 PR TEE S, €7 F Uil 2EE 2 & TATPIEER L
PR7 A FoRERENEFcEEYd, (ERE:MPS~OHREX7 04 FORE)

¢ OEHFMERZL—F FARK). HRF@EAIL—F @ERK) e M IPSHRLY b0
O EEAEE B e, EUIMEICEL /- Genocel 2 L — F EICEEBLTHY £,

(OBEHEA 7L — ] WHED. ETEREHE, #BE D4 & D'/ ST A — 4 — % Il ATEE
[(EFMATL — ] RENRERERY b7 —7BE, xv b7 — e % MR EE
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