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2 =D ERLEREHDBRAOLHDERNEHIBE JMAC
EEHRAICOVTEANTERRE T 3L DEE
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OECD®DO &M (1/2) : Good In Vitro Method Practices (GIVIMP)
OECD® &M (2/2) : Physiologically Based Kinetic (PBK) models
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ICHA DS HE %2 BiE L - FELEE DL
ISO/TC 276& L UTC 48 TOFZE(LFET DIE{L

AEEOREN S, ENETREEHSHRIAORMAEMEL TV BT EHH
SM-LoTEL., ISOTHEELIZ BT L EMFCERL TOEWA, ISOT
AREESHT. REICHEERIFTHIBRIMYEBILDEEZSNS,

CHRNDPT, ISO/TC 276&TC 48T, RE(LEEFZHMILT IVELH S,
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MPSHt DA : BRMETD1 (EMIARKE LIt EIN—-T)
MPSHEEE D FE : BRMETF D2 (MicrofluidicsicBT 29 MV—7)
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EEXEROBYMERKEABRLGSVICEMIRZAVSIYBEDS VL RIEERABROKBLLTEES
N TLVBMPS(Microphysiological System)IZDW\T, {281k, FF-BEE. ZLTHALOBMAE
ZEEL. FHIERY. BiTERE. BEETSEOELEIC. BROMPSHA T O—N\IL 75 %RF
G AHEOITRELGRYBAITOVWTIREEERKT 5,

(1 EERBOEEXAE. EBEANEE
@ EERAEU/E)

a. MPSICEELSSRELDEIFGREE
ISOIZEITHEMBER(UTITCIELD, ) D55, MPSIZEELSHTCEMBEMICHEL. TCOM
EBXUMPSICEET I RENMEFLZEREST L, BHEITHTCOILRLEFELTCIL, TC 276
Biotechnology®WG 4 Bioprocessing&. TC 48 Laboratory equipment WG 3 Microfluidic Devices
(MPSDRIFF)THD, CNoDIETC 276122 T REEZICEANTEZTERTER. GHoUITWG
4 ConveneréSecretary N EENTHY . IBFHICOULNTIE. BT HEMNAIRETH S, £1-TC 48[
DWVTIK BEELSAEIFZOA/N—TH S8 . Document monitorEL TWG 3A /N\—[ZEFEEFEL
TWBHECATHD, SbIZ, BREFE L. EEIGHIZEET STC 212 Clinical laboratory testing and in
vitro diagnostic test systems. M T HfiT(ZRS:E T HAIEETE D HSHTC 229 Nanotechnologies. MPSMD
4 BESTMRE{R I D AT HETE AV 8 A TC 334 Reference material WG 13 Qualitative reference
materials|ICTHFR/N—rZIRELTEY . CNOTCOERFAELEHLETERT 5,

12
©JIMAC All Rights Reserved



WG 3 Microfluidics Devices

ISO7TC 48 Laboratory equipment
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TC 48

AT\
ISO
A v~

TECHNICAL COMMITTEES

ISO/TC 48

Laboratory equipment

JMAC

F.1
F.2
STRUCTURE LIAISONS
REFERENCE + TITLE
ISO/TC 48/SC 3 Thermometers
ISO/TC 48/SC 4 Density measuring instruments
ISO/TC 48/TFO Revision of Scope and Structure of ISO/TC 48

| ISO/TC 48/WG 3O Microfluidic Devices |

ISO/TC 48/WG 40
ISO/TC 48/WG 50
ISO/TC 48/WG 6©

ISO/TC 48/WG 7©

Liquid Handling Devices — Manual and Semi-Automatic
Liquid Handling Devices- Automatic
Non-volumetric glass and plastic ware

Volumetric apparatus made of glass and plastic

©JMAC All Rights Reserved
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ISO/TC 48/WG 3 - MICROFLUIDIC DEVICES JMAC

m [SO/TC48/WG 3 IF. 2 7O0FRETFNAIADARSIVEE7OER (85, 5ER.
{3) ICEAZhZ2sr70REAVER—2 b, 1484-7x -, BEARO 7O
fal, 2qs7070-flHo7abaNOEELLICRYVBATHNET, £/, ISO/TC
48/WG 3Tl3. 2170 RFBRICEET 2HECPERDNDELE(LEITOTWLET,

https://standards.iteh.ai/catalog/tc/iso/99154a21-6deb-4a48-93d2-4f48aa76f37b/iso-tc-48-wg-3

ISO/DIS 10991 N COXE. ER-REDE. L2, BE X

FNAFTO/O0— BEBREE.TD

Microfluidics — Vocabulary i AT BN S oD%
IZEIUIAMIO0RAKIFICEET SHE
General information &  Preview EEZRLIZLDTHS,

https://www.iso.org/obp/ui/#iso:std:is0:10991:dis:ed-2:v1:en

Status : (® Under development
Edition: 2 Number of pages : 16
Technical Committee : ISO/TC 48 Laboratory equipment

ICS : 01.040.71 Chemical technology (Vocabularies) | 71.040.10 Chemical
laboratories. Laboratory equipment

15
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1SO/DIS 10991 JMAC

m Contents
Foreword
1 Scope
2 Normative references
3 Terms and definitions
3.1 General terms, relevant to microfluidics
4 General terms in microfluidics
5 Microfluidic flow related terms
6 Microfluidic interfacing related terms
7 Modularity related terms
Bibliography

B  microfluidics. lab-on-a-chipZ: & D—i%AEE. mass flow rate. transient overshootZL EMN=2 -0
01T 14w 270—-BFOMAEE. volumetric flow rate. interconnect. gasketZe ENAT 4 —
7 x — 2R, actuator. filter. flow sensorZ EETS 12— ICBEATAAZBHLAVAPMEN, BEHBEINT
L%,

https:/ /www.iso.org/obp/ui/#iso:std:is0:10991:dis:ed-2:v1:en

16
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ISO/TC 48/WG 3 - MICROFLUIDIC DEVICES JMAC

B [SO/TC48/WG 3 IF. =/ 70RAETNAANARSSIVURE7OLRA (85, HER.
f3) ISERAEhD2sr70R%EAVE—2 b, 12—-7x—-R, BERARNOTO
baN, 2q47070-HEO70MINVOEELLICRVBATLEY, /. ISO/TC
48/WG 3T, v /70K mICEhET 2HBCPERNELELLELEITOTLET,

SO 22916:2022
Microfluidic devices — Interoperability AEIEHLVIMIORET NAR(I17

- - - - mAEFYT oY — FHOFa1IT—4—. 1
requirements for dimensions, connections ':'"d*q'{g o i
and initial device classification *’{Q_Et)wﬁﬁﬁijn?x?e%'ﬁ-?ﬁ:
DIZ MDA /ORFEAVR—RFPTR
TLES—LLRICHET H-ODERER

General information

| . ZHEIT S
Status : @ Published Publication date : 2022-01
Edition : 1 Number of pages : 15 ;@Ii‘i 7’(9|:| IJIL{$*E E*&ﬁté%‘;t
Technical Committee : ISO/TC 48 Laboratory equipment -d—é rv,fan /JII,{*_I \E],a)_r/ \,rxl ﬁ%é
ICS :71.040.20 Laboratory ware and related apparatus F5 *Lé

https://www.iso.org/obp/ui/#iso:std:is0:22916:ed-1:v1:en

17
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ISO 22916:2022 JMAC

m Contents
Foreword
Introduction
1 Scope
2 Normative references
3 Terms and definitions
4 General dimension tolerances
5 Chip reference point and topology
6 Microfluidic chip dimensions
7 Microfluidic top connections
8 Microfluidic side connections
9 Application classes
Bibliography

B MicrofluidicsFv 7D~1ENHBE. SRR, & LARUVAEOERE. WHASHICOVWTRER
TS,

https:/ /www.iso.org/obp/ui/#iso:std:is0:22916:ed-1:v1:en

18
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ISO/TC 48/WG 3 - MICROFLUIDIC DEVICES JMAC

B |SO/TC48/WG3 ¥, 2/ /7ORETNA ADRARSIUVRE7/OLR (8hE, S8R, #3L) (C
BRHZAZ2s70RGAVERE—2M, 122—-71x -, BEARO7OMIN, 20907
O-—-fAo7a0baANOEELLICIRYBATWHNEY, £/, ISO/TC 48/WG 3TIF. 21 /0% E
BmicBET 2HEPCPEBRNEELLELITOTVET,

https://standards.iteh.ai/catalog/tc/iso/99154a21-6deb-4a48-93d2-4f48aa76f37b/iso-tc-48-wg-3

SO/CD TS 6417

Microfluidic pumps — Symbols and

AKE(Z ARYZREAR T . MERT DY

performance communication ST BAXTSLIAT LR ThE
RUERICERSNSTAIATILA T4y
General information & DR TDIBENDOMIZDNNT, PURILE

BET—A—FEEELTWET,
ISO - 1ISO/CD TS 6417 - Microfluidic pumps — Symbols and
Edition : 1 performance communication

Status : (® Under development

Technical Committee : ISO/TC 48 Laboratory equipment

ICS : F.7

19
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Microfluidics Association

MFA
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MFA

.___T Microfluidics
Association

Download documents

JMAC

Home Downloads

We put our Micrefluidics knowledge and experience into several

whitepapers, reports and presentations. When you're a member you

can download them for free. Or download them without a membership.

Download

Presentations

Unresolved Questions in
Microfluidics. A Basis for the
MFA Microfluidic Roadmap?
Arnaud Cartier

Presentation

3 Downlc

— 0ad this file as a membe

‘E'[u vnioad for free

Unsolved questions and failure
modes in microfluidics A basis
for the MFA microfluidic
roadmap?

Holger Becker

Presentation

ownload this file as a member

1 [«

Download for free

Members Events About us

3D Printed Microfluidics: Current
challenges and future outlook

Pranav Soman
Presentation

3. Download .
= Down for free

Account Contact

F.8

B ERICHEMLEERY. MER. FDAO7LECBHFEUESZALABOXELA7Y 7O0—-KE

ncTha,

B JLEVAEESLREATIE. BELPRHAIANORVBAREIHEVEATNEIEELASN S,

©JMAC All Rights Reserved

21



EE{CEmFERESRIA:1-1 MFA Presentations

JMAC

Unresolved Questions in Microfluidics. A Basis for the MFA Microfluidic Roadmap?
O BREDRE. 18— x—AR, ATFF2AROV—-=00)&E
O WEXKDOIDHMN. 2EATLDETI . QA BRGEDIREZIRE.

Unsolved questions and failure modes in microfluidics A basis for the MFA microfluidic roadmap?

O SaOXMEADH

3D Printed Microfluidics: Current challenges and future outlook

O ERANUT, MEERAOATRHEEHhTINS.,

Advancing Regulatory Science of Microfluidics-Based Medical Devices

O FDAOMPSICH T DMV BEAHNFELEHSNTIVS,
3D Printed Micro Fabrication

O 307V 20OMPsADERICEATA7LHEY

Advanced Wafer Level Processes for Next Gen Integrated Microfluidics

O MBELZRABEDA. 2HTELVVRELSRBIES D

©JIMAC All Rights Reserved
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iR ENPEAERSERIA:1-1 MFA Reports JMAC

B Advanced Placement of Silicon Elements and Micro Elements

O EREMIHEFTVPsE MR 2 =HDOHEERN

B Executive Summary 6th Microfluidics Standards Workshop: De-Risking Microfluidic Product
Development

O JFEET7—-92a3v 77T, MPSOIFRZELICHT I FEZRDTIVS,

23
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ER{cHMFAERYEEIE:1-1 MFA Whitepapers JMAC

Microfluidics Vocabulary

O AEOEETHY). 15010991DTE LD TLND,

Design Guideline for Microfluidic Device and Component Interfaces (part 1)
O7b—MFBHOHLE AT, 15022916DTEL>TNBEHFBAS>N D,
Design Guideline for Microfluidic Device and Component Interfaces (part 2)
O #HEEE

Design Guideline for Microfluidic Side Connect
O RAOHBIGPETo2—EDL 22— 1 —ABET, —8B1s022916lcEEN D,

Guidelines for Packaging of Microfluidics: Electrical Interconnections
O FY70RDS5OREEKICHAT IR

24
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ER{cHMFAERYEEIE:1-1 MFA Whitepapers JMAC

B On the measurement of hydrophobicity, hydrophilicity, and wettability
O REKEOHEMSE

B Protocols for leakage testing
O BETTOV—9FAb, BIcTAMDTFY AL EEROEMENE,

H Report of the 5th Workshop Microfluidic Standardisation

O RO7BEBODHEEELDIRE. (E27=2FWNVR. TC145 957 1 AN 2B ED
M E=REL. F2XE¥Proforma Standard& ULTHIES B3 &l o 7=,

25
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=S EIR: MFMET (1/9)
m MFMETEZ

O
O

O
O

O

RNRBTISA AOHABRERIULEENET SRHMAOHKRAHRR7IOS I/ M THS.

RNRET A RAICRATINEOMBEE P L—YEV T+ ERRICT I 0OEBRRUEH
AEOBREREICENT S,

Hi : RMNEBTISAIAORBEEIRELANGD, BRFTINAALREBENDS| & LT

BRRHMERS (EC) DEMPRZO 75 4L (HAMDA /R—2aV&ERR) KEHRERTT
202156 AICiEDIMN. SFERMRRT S.

https:/ /mfmet.eu/

MFMETO#R : IPQ (RN b HIVRRARM) 22 HRIC, EXEO15OMBAHSHEX :

O

O

O

EIR EEREOMEEGTME (7) : IPQ (HRIMbHIN), CETIAT (7F52R), CMI (Fx
). DTl (Fr=—=2). LNE (752R), RISET (R x—F>) . Tubitak (hJ2)

3 (4) : IMT (R R). microfluidics ChipShop (K *Y). Bronkhorst High-Tech (# %>
4). EnablingMNT (#F 5> 4)

KETTHBE (4) : INESCMN (R bFN). HSG-IMIT (KrY). CEALeti (792 R).
University of Glasgow (3E)

A7 bPORDBXI1S—HISO/TC 48/WG 3 Microfluidic devicesO k& 47,
- % :20235F2A 16HMED A I1\—%RY ., I, 20BABER. 20BDHAMAL 7.

26
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=S (L EHR: MFMET (2/9)

m MFMETOEEIHSI : 6D DWork Packagek WIRRIEh D,

O WP1: Establishment of consensus-based flow control specifications for microfluidics (/v
MOEHD, At ACEIWVE7O—-HEEROTEIL)

- 1) —4F— : Vania Silverio (INESC MN®Researcher)

- To investigate, evaluate and formulate consensus—-based flow control specifications,
guidelines and protocols to enhance the manufacturing capability of the microfluidics
industry supply chain through voluntary compliance.

- MABRRICATS70 - EI@NE20225FFICRR

- MFMET. ISO/TC 28/WG 3. BRUMFA (The Microfluidics Association. microfluidics ) &
{LEHETD/-DOEXEI ) —YF L) HHFAT. microfluidicsiRKMOKE7 O —%
FHAT38RICHTIMBET —aR—RcKHTW3, SHE»ALNAICAHETE.

27
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=L EIR: MFMET (3/9)

m MFMETOEEIHSI : 6D DWork Packagek WIRRIEh D,

O WP2: Development of measurement protocols for microfluidics (f/MEEOHM7OMa -0
DTIL)

- 1) —4f— : Florestan Ogheard (CETIAT)

- To develop measurement protocols for different flow quantities and liquid properties, in
different microfluidics devices to be used in pharmaceuticals, biomedical and

mechanobiology applications. A EURAMET guide and a technical report on these
measurement protocols will be developed.

- Florestan OgheardEsiZ. I1SO/AWI TS 6417 Microfluidics pumps — Symbols and
performance communication®#FFE 7Oz ¥ b)) —4 —

- HAZ7aba-oHBgEeINERE (flow, flow resistivity, volume) RUBHEOER
(viscosity, density, contact angle and refractive index) ZREL. WEDKFEDOMIC>
B33ER7o0ba-NVERRL 7.

- WINEBOBIEEICHERT 27-H0) TGRIE¥ (transfer standard) 1 EUTHBAT 2700
Ro7OMBEeEMEEZERE, CORYTDR—-PORMMETERE. 1SO 22916 (CHE_L
Enck,

28
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=S (L EE: MFMET (4/9)

® MFMETOERIEfU (¥&) : 6DDWork Packagedk WIRIZh B,

O WP3: Development of general standards and guidelines for interfaces and connectivity (£ >
2= 1 —ARUVERE—RICEAT IABRUILIRS100%)
- 1) — 4 — : Christina Pecnik (IMT)

- To define consensus—-based standards and guidelines for interfaces and connectivity
between fluidic passages and optical/electrical connections of microfluidics components
and corresponding measurement standards, from micro to macro size scales.

- WUNREBOMKIE. MKE. B (wettability) ICRT3EBR7O P I-NVOMREIZIF
eI Lk,

- WIMNRBDAL 24— 1 —-RACRAT IR EMRD,
- WMNRBICERAZASIHHORANHZICRATEIT—SRN—-—RAEMIL %,

29
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E#{LEIR: MFMET (5/9)

® MFMETOERIEfU (¥&) : 6DDWork Packagedk WIRIZh B,

O WP4: Development of guidelines for standardisations of dimensions for modularity and sensor
integration (EZ 2 =W ERUV Y —DRED7-DDTEDBBLICRITIESAIRF1D
PaSE)

- 1) —4— : Holger Becker (microfluidics ChipShop® Chief Scientific Officer)

- To define guidelines for the standardisation of dimensions and accuracy for modularity
(either module-to—-module or module-to-world) and sensor integration (combination of
sensing elements/materials with microfluidic modules) , in accordance with good practices
in microfluidic component design and manufacturing.

. tll\ﬁlﬁd)i Ja=MMEEhBRICHTIERERRUANERICRAYT 2HSHEER
.
+ COXRT, EZ21—-MEEARDE Y —DRELEVSBRT, RERBBRORNHLE
gﬁﬂt%ﬂ*lﬁm!*‘mtﬁitéz EEAMELE, RREFEH=XRERN
- WMEHBRICRETSIUEBNNIA—-—SDVAMRUTNSDINF A —2OHMTGED
VA MEERL 7.

30
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=L EIR: MFMET (6/9)

B MFMETOERIRG (|E) : 6DMDWork Packagek WIBREZ N D,
O WP5: Creating impact (12732 bOMH )
- 1) —4 — : Anders Niemann (DTI)
- 70—t REBREDHA RSy, REBEFER., BROBHV-IVORT
O WP6: Management and coordination (FER & %)
- 1) —4f— : Elsa Batista (IPQ)

- To collaborate with ISO/TC48/WG3 and end users of the standards (e.g. health and
pharmaceutical industry) to ensure that the outputs of the project are aligned with their

needs and in a form that can be incorporated into standards (e.g. new technical guides, ISO
10991 and ISO 22916) at the earliest opportunity

31
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= # (L &N E): MFMET (7/9)

B MFMETO#ER{EEEETN 1 : REDOMAR
O ISO/TC 48/WG 3lc &2 MEDOM%R
- ARBOWE{ : 1SO/DIS 10991
- BV a—-Wt/EREDIA(L : 1SO 22916:2022
- HNICRHT %% : MFMETZ28RILL . ISO/CD TS 6417 %Msh
O EH Organ-on-chip®OBi%E. FLE. EHZREET S
- Improve device availability, reliability and accessibility
- Encourage large-scale adoption
- Speed development
- Improve time-to-market
- Lower production cost

32
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=4 (L EE: MFMET (8/9)

B MFMETOSREEBREEDN2 (XY bP7—F%27)

O @RMERYM7—V2ZBBLTRHOMSHNH EMET S (TH)
https://mfmet.eu/oublications/
O REFDAENISTICIEM. MFMETOEDICRKERLEEDS E
O MFMET&CEN-CENELEC Organ-on-Chip Focus Group & @) i
- MFMET=2—-XAL % — (2022%128) Ic TTC 48/WG 3 RUWG 5AQ&HICNA .
MEMFT®/s— b F—7%' LEdFocus Grouplc@HEL T 31 E DA H - 7=,

STANDARDIZATION WORKING GROUPS

-}« Association

: i j i Internat ional des
Poids et
https:/ /mfmet.eu/ W s F.9
CCM Working Group on Fluid Flow

33
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{=¥{CEm: MFMET (9/9) JMAC

B MFMETOIRER(E : 42 LIBTRENICITTOTWS,
O MFMETHR—AAN—-JIcBIT 58S

- MFMET Publishable Summary (GEEYR&E. IZITE1E. BRWRIZ2023%FE2ARB1T)
https:/ /mfmet.eu/wp—-content/uploads/2023/02/20NRMO2-MFMET -Publishable-Summary-M18.pdf

- MFMET Newsletter (8. ¥SRROBHNLE. F2E. BWiRIZ20225F12A%81T)
https:/ /mfmet.eu/wp-content/uploads/2022 /12 /MFMET Newsletter-3.pdf
O %, KNE&SONEE

- The Microfluidics Association, 2022/5/5 « ®Hix A2 /s—HMFMETER®E. TC
48/WG 3lc&l

- EUROcCS 2022. 2022/7/4-5. 9N/ =N . 792 R
- Flomeko 2022, 2022/11/1-4. BB. FH
- The Microfluidics Consortium Open Day. 2022/11/30-12/1. Enschede. # 54

O Zonodo (CERN (Riﬂlﬁ?ﬁﬂﬂ) BSHRIIL 7=, ARELT—42Ey PR E=DHDODTF—4%
PRI MY ) AIC. " Establishing Metrology Standards in Microfluidic Devices” &L\ SR %%
i1 T. HER. F714 M- E2BRNICPZY7O0-KLTW3,

https://zen r mmunities / mfmet? =18&size=2

34
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E#(LEIA: 1SO/TC 48DIVIR

B 2023F2A27THREATHRDPOMRBIEILUTOESY .,
m [SO/DIS 10991 Microfluidics — Vocabulary
O WG 3 (Microfluidic Devices) THSER
O Stage 40.99 (DISOFDISE L THRER%EXRIR) . ;B < FDISIEMME RIAH
m [SO/CD TS 6417 Microfluidic pumps — Symbols and performance communication
O WG 3TH%+
O Stage 30.20 (CDOMRE/IEMOPAM) . TC48SMED I X M 2 WRF

® |SO/CD TR 6037 Automated liquid handling systems = Uncertainty of the measurement
procedures
O WG 5 (Liquid Handling Devices- Automatic) TBEsgh

O MFMET=2—-A b & —IC&hiE. MFMETAEDEMEWG SICIRBIL . AXBMOMRBEZIEL
TWhWaEnceE,
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EEMOBVERKEABRLGSVICEMRBRZAWVSIYBEDSWAIERRARORKE L
LT:EHEh TLVBMPS(Microphysiological System)IZDULVT ., {241k, 3REI-H#E ZL
THEmDBMAEZERL. FHIERU. FiTHERE. BFEHEOSHELHEIC. BRD
MPSMS O—/NIL 7 EBITH-OIZEL RYMBAIZDOVWTIREZERT 5.

(1 EBERXEROELXRAG. RBAREEF
_@ H=ERNZE(2/6)
b. MPSIZEEELS SR HI-EEDEIRAE
D MPSOBRREIZEITAHEE. SHIZABEXRFEMPSOTHIZEELYSAEIZDOLNTIE., IRERIZIE. X
E. UK, RILF— FFUF FAMY,. 750 R, FEZEOHEZEMHEL. MPSEESNELZLV
(TR FEEXALOBEBICIYRREZRIRL. MPSOBEFEACFFARICEELS AHRFHOCEEDE
EIZODWTRET 5,
@ ICH(ERMMAHFAMERRSE) . OECDIZHITHMPSIZEELSIHHEIT DL T, AFIFHRAEC
gﬁigwtwwﬁ‘lzg'ﬁ%éﬁﬁs BIFTDH, AREIE MPSEEAVN—LDOERIEDNT
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SHEEMICHTHARBOEA

> Toxicol Sci. 2022 Mar 28;186(2):242-259. doi: 10.1093/toxsci/kfab157

Tox-GAN: An Artificial Intelligence Approach
Alternative to Animal Studies-A Case Study With
Toxicogenomics

Xi Chen ', Ruth Roberts 2 3, Weida Tong !, Zhichao Liu !

Affiliations + expand
PMID: 34971401 DOI: 10.1093/toxsci/kfab157

F.11

Abstract

Animal studies are a critical component in biomedical research, pharmaceutical product development,
and regulatory submissions. There is a worldwide effort in toxicology toward “reducing, refining, and
replacing” animal use. Here, we proposed a deep generative adversarial network (GAN)-based
framework capable of deriving new animal results from existing animal studies without additional
experiments. To prove the concept, we employed this Tox-GAN framework to generate both gene
activities and expression profiles for multiple doses and treatment durations in toxicogenomics (TGx).
Using the pre-existing rat liver TGx data from the Open Toxicogenomics Project-Genomics-Assisted
Toxicity Evaluation System (Open TG-GATES), we generated Tox-GAN transcriptomic profiles with high
similarity (0.997 + 0.002 in intensity and 0.740 + 0.082 in fold change) to the corresponding real gene
expression profiles. Consequently, Tox-GAN showed an outstanding performance in 2 critical TGx
applications, gaining a molecular understanding of underlying toxicological mechanisms and gene
expression-based biomarker development. For the former, over 87% agreement in Gene Ontology
was found between Tox-GAN results and real gene expression data. For the latter, the concordance of
biomarkers between real and generated data was high in both predictive performance and biomarker
genes. We also demonstrated that the Tox-GAN models constructed with the Open TG-GATES data
were capable of generating transcriptomic profiles reported in DrugMatrix. Finally, we demonstrated
potential utility for Tox-GAN in aiding chemical-based read-across. To the best of our knowledge, the
proposed Tox-GAN model is novel in its ability to generate in vivo transcriptomic profiles at different
treatment conditions from chemical structures. Overall, Tox-GAN holds great promise for generating
high-quality toxicogenomic profiles without animal experimentation.

JMAC

GAN = ToxGAN

Real

A . Test Resu\ts
Animal experiment / sty
* Compounds
N
he’m'cals

* Dose levels
* Time points,
N
Generated
D, try e— |
9s€ ang tim ey TO XGHN { Test Results
e Poim

* Test results

F.12

https://www.youtube.com/watch?v=Eoely2yOMOA
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OECDOEN@ (1/2) : Good In Vitro Method Practices (GIVIMP) JMAC

2 %5 : OECD Series on Testing and Assessment — Guidance Document on Good In Vitro Method
Practices (GIVIMP) (No.286)

https:/ /www.oecd.org/env/guidance-document-on-good-in-vitro-method-practices-givimp-9789264304796-en.htm

=48 : 2015F(COECDAEURL ECVAM (EU Reference Laboratory for alternatives to animal testing)

lcEWFEEHEKEL2018FICRITE N,

In vitroA5R 2 sER LB MARKEEICT I -00RTEE L TIERREN 1=,

MPS (organ-on-chip) NDE M

O 5. Test systems®HT, MPSIS, SRLESZEXITTLDD, FLEMAHICERT IERHIE-S
TWEaWEiiE ULTHUEDITFShTLS,

O Annex B. Good Cell Culture Practice for stem cells and stem-cell-derived modelsic. " t4

workshop report Good Cell Culture Practice for Stem Cells and Stem-Cell-Derived Models”
(ALTEX 34 (1), 95-134, 2017)ANDYY L 7H 5N TIVS,

https:/ /www.altex.org/index.ohp/altex/article /view/76
« PSHIROGHAZBFELT. MPSOFRMEYCHE - FRHRBOBERZ23EH
e T4 (BEFEIV8229) BRIV 7 #—AHAE, XTSICHAEXLSHEL 7.

BEETSSR : KA1 4 ZADAnnex A. Good Cell Culture Practices (2002%) 7y 75—bh &L T.
Guidance Document on Good Cell and Tissue Culture Practice (GCCP 2.0) (ALTEX 39 (1), 030-
070, 2022) HhRfTEN7’=, GCCP 2.0TI¥. MPSICEA¥ 2scEHEMET 7=,

https:/ /www.altex.org/index.php /altex/article /view/2376
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OECDO&h (2/2) : Physiologically Based Kinetic (PBK) models JMAC

B 2B¥5 : OECD Series on Testing and Assessment - Guidance document on the
characterisation, validation and reporting of Physiologically Based Kinetic (PBK) models for
regulatory purposes (No.331)

B https://www.oecd.org/chemicalsafety/risk-assessment/guidance-document-on-the-characterisation-validation-and-reporting-of-
physiologically-based-kinetic-models-for-regulatory—purposes.pdf

B {Z§] : EC Joint Research Centre &US Environmental Protection Agency®) FE T E = HH
L20215EICRIT. MEBICHEAHISENTNBIHDESHISAH

B EEMROMRELOFMTEAS NS ERFHNFEMERR PBK) ETFNVORERNEHRS
BT 3HM 2 AZEMNELTERE N

In vitroR Uin silico (JEE) 77 0—Fz=HERE ) HEPAL /-

MPS (organ-on-chip) NOE M

O Annex 2. Prospective use of microphysiological systems in PBK models (4X—<7) IC&
WT. MPSOFRDEAHICOVWTERENTINVS,
- PBKEFNORFIEL T, BE. IHIR. BR. RE. MOMPSHAEITSIh TS,
. 52—9&:&&&&')1 M, BERFEDHNX 2D, MPSONKHASHINFEEINT

\ o

O SEXM : ILGXKE TMPSOTHRMNFZIHANICRT T—IDRESMEMZHIC— (Z

Mt 132515 55-63. 2023%)
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ICHOE [ : MPSDICHA 1 5 AADERV A B A [T 7= 1R 51 A5 1T ok JMAC

o ?{Rt <A, ICHOD2HIBHRTIE. MPSOICHA A #2 AANDEY) AHAMIT/-F) = (3FETEIEL TLY
YN

B ULALEDHS, REREZPRDICEYAHARITERFTHEDHSNTIVS,
O t4 Workshop Report Biology-Inspired Microphysiological Systems to Advance Patient Benefit and

Animal Welfare in Drug Development (ALTEX 37 (3), 365-394 (2020))
https:/ /www.altex.ora/index.php /altex/article /view/ 1526

- TA (BRI 948 0) FEOBERT—72av7TOLE—-b, EFEEDOXIN—-HSN.
HEANFEICHFEAIBZIT,

+ ICHM3 (R2) (JFEERRRLSMEHER) ~DOMPSERVAAICER. “A focus on specific reduction
or replacement scenarios could eventually lead to the inclusion of MPS into ICH guidelines.
The |atter could, for example, be envisaged in ICH M3 (R2), Guidance on nonclinical safety
studies for the conduct of human clinical trials and marketing authorization for
pharmaceuticals.

O FDAM2023EHEEFHEE
https:/ /www.fda.gov/media/ 157192 /download

- National Center for Toxicological Research (NCTR) ®2023L&stFENDBIEE L T~ Draft a
manuscript on the effects of drug toxicity using a microphysiological human-placental barrier
model.” Z5 & (p.241).

- ICH-S5 DETECTION OF REPRODUCTIVE AND DEVELOPMENTAL TOXICITY FOR HUMAN
PHARMACEUTICALSA MDHER V) :AZADHIHL D,
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FDAQEN : B BRICES B HEEA OIEAA (MPSZEHDIC) JMAC

B 2022%F12A29H. REO—ERLERHIEILL .
O FDAEACIEE2.0H AL L 7=,
O FDA?M20232Et4FE (20225F10A1H~2023%F9A30H) FH ($67() HRILL 7.

B FDAM202IL2HEERFERICIE. BRRICEIVEHBRKE ZHEENORBEAHDEYAETNTIVS,
https:/ /www.fda.gov/media/157 192 /download

O PHRIBE: 'KEEMECEII2HMAROEIR ) $58H 2 MBI FEICHMET E
- COEEEE. Invitro (MPSEE). in silicoFN#ETTH 3.

- AR : R (bEREE. $674k) . EXm ($1,444k) . £MRHA ($386k) . EIIRR U EH
($713k) . EBEHERUMEHE ($5577k) . BERBE 2 — ($577k). FDAZKER ($629K)

O SehestE (MPS & Hilvc)
-+ BE%m (CDER) : FDAICL ZEXEROBFENOREFZERAOIE (p.140. EAREIALEZNT)
- EYIRA (CBER) : 3D-MPS (FWH /A K?) ZAVE7 7 F  HERBEDRE (p.164)
' aﬁiﬁ%txﬁ (NCTR) : BMEBRDORIR - SRERRUIERKSEROFAER L (p.238)

ﬁg‘ftih%’&lﬁb\tiﬁﬂﬁd)ﬂ‘f KoM, EDLLREIERE, ﬁ:g‘ﬂ*ﬁiwgt L T&xeEA (FDA
HERRAB T — 2 2B A EicLVRBEERICT— 22 BERT DHEMEREES. TR 1
/f’ﬁﬁﬁwt:lfbd)ﬁaﬁﬁT—ﬁ’&fabh%*EII*JEEExIINTCRlJ%IIE’)&) (p.231-232)
- MPSIBENV7EFN AV EEZEROSEICETI2XEN K77 MERZ FREZICEEH
(CDER*[R) . ICH-S5 DETECTION OF REPRODUCTIVE AND DEVELOPMENTAL TOXICITY FOR
HUMAN PHARMACEUTICALSADER V) AHA A JHL A (p.239)

MPS% Rl 7=Zika™ 1 WA ICEAT 2 HIR KIS & FRBAIFICECHE (CBEREHRE) (p.239)
y ZK*B FMAEBAL TN LEREFMEO 7O LA EZRRI S 2HIET (p.438-349)
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MPS3EE DB : ERMZ D 1(ENIIRBRICE ML I N—T ) JMAC

B HYERAEEOKEICETIIN-T
O ALTEX (EBRCEREICRY S EIRREE)

https:/ /www.altex.org/index.php/altex
- 19844, Alternativen zu Tierexperimenten (E){IERIKCE %) Tl (K1)

- 2009%., REDEERICEE
+ BUF O El 4 o) # Ba#E

- CAAT - Center for Alternatives to Animal Testing, Johns Hopkins University, Baltimore, MD,
USA : 19815E5%3I. CAAT-Europe &£

- CAAT-Europe - Center for Alternatives to Animal Testing — Europe, University of Konstanz,
Konstanz, Germany

- Doerenkamp-Zbinden Chairs in Germany (In-vitro Toxicology and
Biomedicine/Alternatives to Animal Experimentation at the University of Konstanz), USA
(Evidence-based Toxicology at the Johns Hopkins University in Baltimore) and
gwitzerl)and (Doerenkamp-Naef-Zbinden Chair for Alternative Methods at the University of

eneva),

- EUSAAT (European Society for Alternatives to Animal Testing) : X&Z2ME 2R >S5
- t4 - transatlantic think tank for toxicology, Baltimore, USA, Konstanz, Germany
1’c§‘£t..ll'd‘ BDRER. LEEBEAFERDOES (MPS World Summits) iR, R = INE
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MP St D B3 & : BR -2 D 2( MicrofluidicsicEI 335 I—7) JMAC

B WNRETINT RFEEADOEE

OO0 O OO0

O

O

2012, MUMNRIBT N1 ADTBHEICEAT 2EH{LICRAT M RR
ISO/TC 48/WG 3 Microfluidic Devices TH/NREET IN1 ANIERE{L =2 &

201654 H. I1SO/IWA 23:2016 Interoperability of microfluidic devices — Guidelines for pitch
spacing dimensions and initial device classification Ffg

20225, 1SO 22916:2022 Microfluidic devices — Interoperability requirements for dimensions,
connections and initial device classification 1T
ISO/DIS 10991 Microfluidics — Vocabulary 2023 Ic 1T RIAH

ISO/CD TR 6037 Automated liquid handling systems - Uncertainty of the measurement
procedures BAFErh

MicrofluidicstcB§9 %3/ —7 L

MFMET : #/MNREBBT /IS AN NFEERIIZBMNE T 2RMAOKRMAR7OS 7 b, 2021
F6RALVYIERDFE
https:/ /mfmet.eu/

MFA : MFMETZ2 823 23EFEEI /-7 L. RBEREH (F74 R —=Nn—-, 70Ob
O-IVE) ERT

https:/ /microfluidics—association.org/

ISO/TC 48/WG 3, MFMET, MFA % FRuis S 5EEN
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MPSHEE D ik : BRINZDI(MPS £ T D5 N —T) JMAC

B MPSOMHEICRT DI N—T
O hDMT (the Institute for human organ and Disease Model Technologies)
https:/ /www.hdmt.technology/
c A28DT AT ITICELB0rgan-on-chipa /) —>7 L
- HIRIEEEMORRICE DV MPSHERKZBIEY

- BRMESIC &K B0RCHID (Organ-on-Chip In Development) 7O x 27 I (20174108
~2019598) € &8> /-hixE ND—>
https://h2020-orchid.eu

O EUROoCS (The European Organ-on-Chip Society)

https:/ /euroocs.eu
- MPS/00CICRE Y 2ERM D F=
- ORCHDZO Y xz 7 bO—IRELT2018F11AICEHIL

O EUROOC:ORCHID# &S EBNDMEE 2R IHEL. BRMICHITZRIBIEOMPSTHREET T3/
Q3L 1582DMAREBEZBEREH

https:/ /www.eurooc.eu
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MPS#E e D ik : BRI ZDA(MPSIEX(L DB ) JMAC

B ERMICE T ZMPSOIFHE(LIZCEN-CENELECHAEZEL TV B

O 20215E4828H~29H. 7—%< 3 7" Organ on Chip: Putting Science into Standards
(PSIS) ZEC Joint Research Centre & 3[R {g

https:/ /www.cencenelec.eu/news-and-events/events/2021/2021-04-28-29-putting-science-into-standards-psis-
2021 -workshop-organ-on-chip-towards-standardization/

- EUOHBEY. K7—=223 v 7O0REEHL2HENATIVS,
https:/ /op.europa.eu/en/publication-detail /- /publication/9fb73c99-4695-11ec-89db-01aa75ed7 1a1/language-en
- =023y T7TEONEHROGENILE LEENTLS (Piergiovanni, M. et al., “Putting
Science into Standards workshop on standards for organ-on-chip” . Stem Cell Reports
16 (9), 2076-2077 (2021) ) .
https:/ /www.sciencedirect.com/science/article /pii/S$S2213671121003763
O 20214E6H. CEN-CENELEC Organ-on-Chip Focus Groupi%ii % iR%E

https://www.cencenelec.eu/areas—-of-work/cen-cenelec-topics/organ-on-chip/
https://www.cencenelec.eu/news-and-events/news/2021/briefnews/2021-12-13-cen-cenelec-organ-on-chip-focus-group-

creation/
O 2023%FE2H20H. EUROoCS (MPS/00CICRT 2BRMDEE) F—LAN—=IC,. LEEBFocus
GroupANDS Mz EFZS 8B 28/HTH;L 7=,

https:/ /euroocs.eu/join-the-cen-and-cenelec-focus-group-on-organ-on-chip-fgooc-and-contribute-your-expertise /

47
©JIMAC All Rights Reserved



MPS# i O EH A : K EF D 1( All-American{k Il DRI &= 1T) JMAC

m HEFREZROE L ERES

O NIH-FDA-DARPA®)E#E (Microphysiological Systems Program: Tissue Chips 1.0 for Safety and
Toxicity Testing. 20125 ~2017%) S HH

O NIH Tissue Chips 2.0 for Disease Modeling and Efficacy Testing (201858 ~2022% ) % EiE
O 20195 F TIc. NHEHRO T I3 EFEHRAERO 7L —-LT7 -V 2L k&

- MPSvalidationZ 38 < {Em9 2

- BRI e FMPSHBROD T — 2 2 IR T ADMPST—aX -t 2 —%Pittsburgh KIS E
O RKERAZRipE U= EEETHEIE. COVD-19ANDHfAE L THITHALEINATINVS

- 2020%. NIHENC3Rs (&) H'Microphysiological Systems for COVID Research
(MPSCoRe) Working Group % 3[R T:%3L
https:/ /ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations /mps/index.html
https:/ /www.nc3rs.org.uk/our-portfolio/supporting-adoption-microphysiological -systems-covid-research

- KB (+x2E) OEFEHEBHEERL. MPSZR=COVID- 19 % & Ehe

: gtsburghtw?‘—a&—zc:covm-19:r:—a1w4 FERS. F-2RBLANTRER

- HEMROBEREZRY (20215F) RUELE (202255 1[EIMPS World Summit) H*
https:/ /www.sciencedirect.com/science/article /pii/S1359644621003305

. REAMELERSEIERE L TESLOESEEEH
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MPS3EE D& : REZND2(ASTMICEIT 2= (LESCBORESE ) JMAC

B ASTM F3570-22 Standard Terminology Relating to Microphysiological Systems : 2022%7AH
#1T. MPSEEDHE 2 TER

https://www.astm.org/f3570-22.html
m ASTM WK77165 New Guide for Cardiac Microphysiological Systems : FF&h

https://www.astm.org/workitem-wk77165
B ASTM New Guide for Materials used in Microphysiological Systems : 1 X 2/ /Ix— & F&h

B ASTMIC& 1+ ZMPSEEMEDRRICIE. SCBAREMICEAS L TS,

O SCB (The Standards Coordinating Body for Gene, Cell, and Regenerative Medicines and
Cell-Based Drug Discovery) I&. 21st Century Cures Act 58 3036IHICE DL T201741
g g%ﬁéhk‘ BEEEIFIFECORAE. BIBIIER. IFHRE. HBESFETONPO

https://www.standardscoordinatingbody.org/

O FEEOHRIE. HREHR. BEFal. RIFTHS. MPSICET HRELET.
BIZO—RBELT, RIAKIVRVEAHITDODRTINS,
O SCBRBLRD X /1x—7H, ASTMO LEERBRAROEN FEHEERO>TIVS,

O SCBEFR—LA—JAICMPSO O —F—%5RI1TT. ASTMICE T ARBHRRROBES LM
WA N—DENFEZITO TS,

https:/ /www.standardscoordinatingbody.org/release-mps-working—-group
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FDAEILZE2.00EIRERE (1/3) JMAC

m FDAE{{Li%2.0 (FDA Modernization Act 2.0) : 1938%E|CHlE & T 7=Federal Food, Drug, and Cosmetic
ActdSection 505 (21 U.S.C. 355) ZMIELMPS2 =L EMEA R EF EN(ERAZBHTRMICEERET 2

O HMEHE: [ (YSBEIL) mBKSE) RU THYER EVWIXEE TIFEKREER) ICE

O

00

ETdeeHic, TERKRHR) 2MICERL. TOHRICMPSZEH S

eXIEAE (subsection (i) (1) (A) & (i) (2) (B) DX EDIEIE. RUsubsection (z) DFMENM)
(i) (1) (A) the submission to the Secretary, before any clinical testing of a new drug is undertaken, of
reports by the manufacturer or the sponsor of the investigation of such drug, of prechnical-tests

: : malsi-nonclinical tests of such drug adequate to justify the proposed clinical

testmg

(i) (1) (B) adequate information on the chemistry and manufacturing of the drug, controls available
for the drug, and primary data tabulations from asimal nonclinical tests or human studies.

(z) NONCLINICAL TEST DEFINED.—For purposes of this section, the term ‘nonclinical test’
means a test conducted in vitro, in silico, or in chemico, or a non—-human in vivo test that occurs
before or during the clinical trial phase of the investigation of the safety and effectiveness of a
drug, and may include animal tests, or non-animal or human biology-based test methods, such as
cell-based assays, microphysiological systems, or bioprinted or computer models.
JRY : https://www.congress.gov/bill/ 117th-congress/senate-bill/5002 /text
https://www.congress.gov/bill/ 117th-congress/house-bill /2617 /text

http:/ /uscode.house.gov/view.xhtml?req= (title:21%20section:355%20edition:prelim)
&% : Food and Drug Administration Modernization Act of 1997IXFDAMRFIHELARH IS
2022F12A22HD 7 AT A7V V168 (XERHIHIMEE) 2R THRAEEERE
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FDAEALE2. 0NTIFLRE (2/3)
B FDA:E{£{ti%2.0 (FDA Modernization Act 2.0) BX3ILE THR4& -
O 202154A15H HR.2565A  FBelcizil (BRiRD4E)
O 2021%10A7H S.2952Ah EBRICiRH (BRIRD4%1)
O 2021%10A7H xR, BVEEHAE. SHEEAFF200LL LOFEEHZIFRHA
(Alveolix, CN Bio, Emulate, Hesperos, InSphero, Nortis,
SynVivo, TissUseOMPSf2 (8¢t AR ZER T L /)
O 202289A7H PHhTFI7, £ (MPSTR8#Z2 =L ) NMERBRTAEHERHD
BRSNTLWA L THROZASTHICIFRIROEZEF 217
O 202289H29H S2952H LB T2E—HIC K WERR
O 2022%12H23H HR.2617 (—iEmEIER) 3209IHE UL TR TR
O 2022%12A29H BidenX#ftsAiA ER LU 3L
O

- https://hesperosinc.com/wp-content/uploads/2022/09/MPS Open Letter FINAL FOR RELEASE.pdf
ttps:/ /pubmed.ncbi.nim.nih.qov/36762462
- https://www.altex.org/index.php/altex/announcement/view/449
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FDAELZE2.00EIRERE (3/3) JMAC

B SEORELRE :

O FDAICE T 2ENIABRICE B EANDORY HAHIMET ZEFHEND,
- RHAREE :
- AMEE (FDAOEBMEEBRKEFEN—TICIEE. WebinarEEL E)

O XEROBIMZREE L =MPSERARIT IV EAOIMELFIREI NS,
- MPSRUERFGEEACPHIRY 751/ v—Ic&d70E—>3
- F2%FIAL -RAMEE (E2EMPS World Summitic &\t 3RLEEDBN L E)

O BAREARICEH T ZEE
- EFEBREANOEIRNORM
- MPSBURHARGPHAEREZNDERICEAT 28R DILE (de factolbLADEEZT L E)
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| BEOZEHHS
1.1 BEEHOBAS. LENES JMAC

EEMOBVERKEABRLSVICEMNIRZAWVSLVYBEEDS W AIEERAROKE L
L TEB SN TLVBMPS(Microphysiological System)IZDULNT ., Z#4L  $R%- &2 ZFL
THamDBMAEZERL. FHIERU. HiTHERE. BFEHEOSHEHEIC. BRD
MPSH T O—NIILox 7%/ T H5-OICELGE RYBAITOVWTIREEZERT 5.

(MNEBERBOERXAE . EERNBE
2 EERNZE3/6)

c. eaREMNE AR

D MPSIZRKELEBLS AR MBRICET AR XERICOVTIZAMBERAETEERT 5, £-. MPSEEI(C
SETHFHE. IQ—MPSAffiliateX°CSAHI—MPSDEZEADET7 Y I B TEHAREROHETIZD
WTHOREZZERL .. BiTRIRAIC DOV TODREZITI.

@ MPSZBEITBIZH=->TAT ELRBIERBMICDOLT, ARFEREA—XRIZ IEBMLSD T EL A EE
DYARRTvTETS5, ABRRICOWLTIX. BABEDOMPSTHISDEMEEGTANEINEZRAIZLT. EE
HIZEDWVTEIRL, UAMET 5, F-BFICEELGHEEICOVWTIE, ABIZOWTHRRERET 5,
HERFOEHRAEECTOHNIE. MMM EOEMREZAN., ERMICHARILELH LN, SHIRET HHAE
[2DWLWTIE, BEAERLGY ., BRRREICHELGFAETH SO, ARMIA—T R PEEHBEEEL. &
FIRHR. AAVATLZE -, BEHNEEHRAEZREITSIDTH S,
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E7V 7 3 haR JMAC
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| BEOZEHHS
1.1 BEEHOBAS. LENES JMAC

EEMOBVERKEABRLSVICEMNIRZAWVSLVYBEEDS W AIEERAROKE L
L TEB SN TLVBMPS(Microphysiological System)IZDULNT ., Z#4L  $R%- &2 ZFL
THamDBMAEZERL. FHIERU. HiTHERE. BFEHEOSHEHEIC. BRD
MPSH T O—NIILox 7%/ T H5-OICELGE RYBAITOVWTIREEZERT 5.

(MNEBERBOERXAE . EERNBE
2 EERNZE3/6)

c. eaREMNE AR

D MPSIZRKELEBLS AR MBRICET AR XERICOVTIZAMBERAETEERT 5, £-. MPSEEI(C
SETHFHE. IQ—MPSAffiliateX°CSAHI—MPSDEZEADET7 Y I B TEHAREROHETIZD
WTHOREZZERL .. BiTRIRAIC DOV TODREZITI.

@ MPSZBEITBIZH=->TAT ELRBIERBMICDOLT, ARFEREA—XRIZ IEBMLSD T EL A EE
DYARRTvTETS5, ABRRICOWLTIX. BABEDOMPSTHISDEMEEGTANEINEZRAIZLT. EE
HIZEDWVTEIRL, UAMET 5, F-BFICEELGHEEICOVWTIE, ABIZOWTHRRERET 5,
HERFOEHRAEECTOHNIE. MMM EOEMREZAN., ERMICHARILELH LN, SHIRET HHAE
[2DWLWTIE, BEAERLGY ., BRRREICHELGFAETH SO, ARMIA—T R PEEHBEEEL. &
FIRHR. AAVATLZE -, BEHNEEHRAEZREITSIDTH S,
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D EEBEA-D—DOHEAIRE @2 F¥—7—KFin&
TMPSEERICRT-EIRAERAERSE IR EIN-HEAD ZBINOHEEAZITISRIC, BRMFTFT
1SEF 2 BR M 4FEFFrHP(espacenet ickWihHL 7=, HP(espacenet)ic&kt). MPS. 0oC. BoC

?’**"7’” ERORH/ T EFX——FELTREL =,

m MPS : microphysiological system

0oC:organ on chip

° I BoC:body on chip

ig I l I l = é - i :

o
q;b(\ > \d s

N
¢ & 9 FA.2

Draper. Emulateld. $#8&4#8A S\, ITOF—7—R(X)&
HABDE:, fhld, 4EEL. MPSEESFEMHL .

¥ cell culture, fluidic device, microfluidics, microphysiological,
modeling, organ, organoid, on chip, pump, stem cell
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ETHBEDAXA—H—&hinMI2287 7 2 V) —DFFHH S h 7=,

Draper**Microfluidic ChipShop#A'20005FRi# A 5 thilli % Rhe. 2011FLIR=AICIEM,
BRRA—D—ICEHHBEDOHEFEITIE. 2HEDITNIEE,

ETHEA—D-LIRICIE. KBOT7HTFIT7HSHE. HFELHBAOMEIIE 2HF0A,

TNNA AR, EREEH. #HiREE SNKEtL EOREREM. MPSIE, E MEBORMME.
RIIREESORAEICEADIHBASL,
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| BEOZEHHS
1.1 BEEHOBAS. LENES JMAC

EEROBYVERKEHABRLGCSVICENERBRZRAVSSVREDO SV AIERKRRBRORE L
LT:EH S TLVBAMPS(Microphysiological System)IZDULNT ., {241k, 3REI-H#E FL
THamDBMAFAEZERL. FIERY. BilTMERE. BFETSEOATELEC. BAD
MPSHT O—N\ILx72#E/T5=HICELR RYMBAITOVWTIREEZERET 5.

(MEERBOELXFE . EBNEE
2 EENRZE(4/6)

d. EEmOEBRAE
NRIBFBOWebBERPCEBEEXEABRC. DB MOBRFAERICES FHIETIVTIZEDE, FTIIEADE &
[CDOWTHEL-Z. TNERENTFRINEIRNILF—NDimec, 75 FMIMETASZ 2O KRG LT ES
lIZDOWT, 5B REE AN S, cnbITDOWT, BAEEE. REXAK., FERE(FyT0HR5E.Hia
EREBLI-FYITDORET—2RBTRHESE). BREARELEARYE. TLET (XL, BE. EAFMLE
HHEZ)ZDO\\TRIETS,

F- . RBREEXEEARVEXBFRELOBEO L., EMNMMYIZ. BEME3~5FER DR, T LOHRE. (b
H—E R (T—2%47. BEFZEICET 2HHESE) ., Bl (Eiffm. 23X ME., 2 ——0EMNEESFHF)IZD
WTHEETI T EERT B,
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MIM=TARAS

Vascularization

(A) Mimetas (f@)

m https://www.mimetas.com/en/home/

-t 2 4 . -~ . 4
~ '-d’»,- >
% . o,»—:.‘l e

3Dcell .-
< migration: - -

Perfused
tubules

In vitro grafting
Perfused vasculature

Invasion
Angiogenesis

Permeability

Versatile and scalable Transmigration

Organ-on-a-chip Transport Immune migration Tumors
platform Transcytosis Metastasis Organoids
F.13
n ER

BRO7r—=2y bHS5% S T0rganoPlate] Z2RmELTF7rFv 7, ZBEEETN. IE
RIBEICIEA, BS NHuman 3D Disease Model Expertsy E7ZE—I L. BERXKMERELED
FMAICEIRYEE (BER]XSH) . BESHETD.
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(A) Insphero (R€R) JMAC

B https://insphero.com

Akurat 3D:Sphereid Assay-ready Liver Akura™ 3D SureKit

Microplate Sotutions Microtissues Solutions

F.14

m EE

HAZzOos R28BLA7L—- b 2R%E (BREXTJE) . 7YvErBAFY bHEY MPTH
S5. NAVTVVBMEERL T, BASIERE. FA7 04 RRAICislet®PH A R
ZIAO4 K&/S,
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(A) Emulate (%) JMAC

B https://emulatebio.com - - - F.17

& i) S

Colon Duodenum
Brain-Chip Intestine- Intestine-
Chip Chip

Plan, collaborate,
and analyze

Our suite of software enables
users to design Organ-Chip ~—
studies, as well as analyze and

m EE interpret data. F.18
MPSRADY —F 1 ThN=—, EFchipDF71Fv 7HLEE (K. B, +ZHE /I
B, Kig. iR BR) . 77V 5—->2a 88 (S, (LEYER. &, ) 7HEE.

BEFTIN)— NOFV7) . B/ 7 bHTR (RBREHEEER. 7—284) . SARS-
COV2E8:ETFDAL O F 7K,
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(A) CN-Bio (3&)

B https://cn-bio.com

Dual-organ plate

F.20

F.19

m ER

Higss (FF. BB, W) /2R&E (BAF) . MAOETFNICHE, RBETMCEANZANTL
% (EFEEDO—HULIINASHDOET V) . FDALORSHICET A HEFREXEREER, F21—
PU7ZNETER (COVIDHE ISR )
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(A) SYNVIVO (k)

C
. . F-22
m https://www.synvivobio.com
' /// Astrocytes
Basolateral +
Chamber hamber Pericytes
Neu+rons
Outlet Outlet
D utlets F24

F.21
l‘ n =Nl
: a e v‘ " — > - . . - .
- Tri-Culture-Brain Endothelial F23 Real-time visualization of rolling,
cells/Astrocytes/Pericytes adhesion adhesion and migration

MR DEIR (SynBBB) . RERWNDEIR (SynRAM) AER., V7N 2L LTHHE.
HRLTWEH., —FTHRR/BEHLPETHY. post-analysish#EL L v e S5 1—-H¥—ax
bbb,
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(A) Kirkstall (3&)

m htips://www.kirkstall.com e QV500 - Submerged Cell Culture

Organ On A Chip
Technology
The Quasi Vivo® system is an advanced
interconnected cell culture flow system,
engineered to provide in vivo like
conditions for cell growth.

READ MORE

F.25 k137 0:4/ B2 & Youlube .3

F.26

n XK

FQuasi Vivol ZF—7—FIC. FF. lE. ©. BREF. B. BO77V5r—>a3a %z D, QV
)X RF VT eRMI7IAI TV 7, RoTRF1-TLEDODT 7Y )EMY*E
AATWL3,
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(A) Nortis ()

H https://nortisbio.com

ParVivo™ ParVivo™ ParVivo™
Microfluidic Chips

Perfusion Modules Perfusion System

Chips are provided with a The Perfusion Modules The ParVivo™ System can

biologically relevant matrix provide in vivo-like, drive independent perfusion
and cells of choice. Chips are unidirectional fluid flow of up to 24 Modules, allowing
designed for effective and through the Chips, providing up to 72 simultaneous
robust effluent or imaging nutrients to microtissues and experiments per incubator.
analysis. enables perfusion of test

F.27

m ER
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‘
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%

e
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F.28

HPA*—&R Tunder construction] £E&>TWD, ZAMZERAEDAFHKL—a v ERRL

T3, BICAT 2mXERISL. RICKH. HA.
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(A) HESPEROS (%) JMAC

B https://hesperosinc.com

F.30
The Original Human-on-a-Chip

Company

Accelerating drug discovery with a breakthrough, human-based
slatform giving hope to every patient, especially those battling

e Human -on-a-Chip®
- el Functional, multi-organ, in vitro platforms
» Determine therapeutic index
¢ Reducing the need for animal testing

‘are diseases

¢ Focus is on building custom models for
therapeutic development

Example 5-organ model funded by NIH's HEAL initiative to study the
F.29 effects of an overdose About the Technology

MHuman-on-a-chipy EZE—=NVT2&SIc. EHRBOELEICEFAL TS,
RocheEMAAREBICE TH2BHICEAT ML EZRRLTWS, I-HEEETFTVHAEANT.
%ﬂﬁﬂ_tzgﬁo
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(A) REACTALIFE (3)

H https://www.react4life.com

Human
biology is
difficult to
replicate in
the lab.

Current research models, both

F.32

MIVO® Single-Organ Platform MIVO® Multi-Organ Platform

T -
-~

.

in vitro and animal ones, are

limited in their ability to mimic In Vitro Models Animal Models
the extremely complex process

of human physiology Are Human Are Systemic

The result is that both of them but not Systemic but not Human

too often fail to translate into

treatments for humans.

n EX
BiRas. BUREOT SV b7 +—L%RH, BEOREICHUT, BER. KRRFEX2D
HREEH], (NMAT—BRESMVRS,. BMETFNVEMVES)

F.31
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(A) TISSUSE (3%) JMAC

B https://www.tissuse.com/en/

PRODUCT CODE Ch -

F.35

Starter (5)\1X)

e F.34

MICROFLUIDIC DESIGN
@ 65mm
Microfluidic volume Z L\ N

Ps 325l 49.5 pl . 270 cm
H U M I M IC Microfluidic surface 3
465 mm? 240 mm?
Product overview Channel height / width — ¥2mm
F.33

Multi-organ chipZ~ ) &L T3, (HEAHEREXOQORY PERRELTZ1FYT7) 7
V=23 e ULTREORBISGEETIEESSVIE. IBIAVHR AEOERAGIHH S
ETE=N, (2023FE1HARBET. 22 E0fl (. £a. RELE) HHPICIEEH)

https://www.tissuse.com/files /upload/humimic /HUMIMIC productcatalog.pdf

BanbOmRy
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(A) Draper (k) JMAC

B https://www.draper.com

Siiti1i1t:3:: Draper’s Kidney-on-a-chip
) \—/ NANNNRNNNNNEE
=\ e Study Offers Clues for
-  Developing Drugs with Fewer
T' v Side Effects
CAMBRIDGE, MA—There are many reasons that

F.38

F.37

m ER

EZSRIOMTHEEE. THM. XFE. v 7O0KFE MEMS, RFR-ADKTEHELEY
Y—2REtL. BBROERTSY M7+ —LHDOSHASATLET,. BEOEKRICKHLU S &
7E=, EFEIE. FHEAEICHEA,
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(A) 4Dcell ({h)

F.39 F.40

B https://www.4dcell.com

CARDIO

MYOCYTE

for Drug discovery, Toxicology & Academic research

i cell

4Dcell is a pioneer in the de 1t and commercialization of microfabricated systems dedicated to the control of the cell microenvironment.
With hundreds of custorners around the globe, we answerad many specific requests about all kinds of cell types and applications. With this
strong expertise, 4Dcell solutions allow you to develop reproductible and robust cell models to design the perfect assay

Neurons

Improve neuronal network formation and imitate
the neuromuscular junction

CONTRACTILE RINGS SPHEROID ARRAY MICROPATTERNS

FIRST HCS CONTRACTILE ASSAY CUTTING EDGE TECHNOLOGY Static or switchable adhesive patterns
!
Self assembly of cell aggregates with a Hydrogel based microwells to form (a:le.ﬁ;vlng A gacmetic control of fhe
ring shape that that facilitate functional and reproducible
contractility force measurements spheroids. An anchoring point precludes
them from being lost during medium
exchange.

m EE
HRMMRIEOBIRZBIEL. BEOREICESDODE-MHEAMI 284 LT7E—I, (D5l
RoME. FFHROMERIEE. B Y M7 —2W@ELED Timprovel $2377V) 75—
93’/&75-"~
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(B) microfluidic ChipShop (3#) JMAC

F.42
B https://www.microfluidic —chipshop.com

Materials and Underlying Technologies

- S P e
et ,, .
Vv.-_ % o)

P ' RN L
S AN Q. .
T o ¥ BOH

PR P o ;\ %L
_:-;/."4)‘4" p W EF Lt
o - © A

- ly

b ) nit L
R W3 i

A0 s L microflvidic ChipShop
S Lab-on-a-Chip
Catalogue

ip Catalogue 02/2022

m ER

MicrofluidicF v 7. RGO, 1 —F—DEKRICKHU T, BALH A2 LFY 7 2{ERT]
fE. BHMOYNET—2 (LEVORBHELES) LZB<ALTHY., TEEEROFEREHMNICK
UT. REBLEM TBROFY 72ERTEEd ) &ax b, BHEOKEIEIZASICON,
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(B) Micronit (i) JMAC

B https://www.micronit.com/

Lab-on-a-chia
and MEMS

solution§s ==

m EX

MPSICPRS 9", Lab-on-a-chipZRNREICIEAZIFD, REARH) "VVI957 11—
rTTyFo9) TeoY—8B#) SICEBAZ2IFIOETE=-N, 7O 21 70ERHISEOHEE
THER—-MFTBH—-—ERHEHY,
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(B) EDmicBio (%&)

F.45

B https://edmicbio.com

We developed our own 3D bioprinting system

based on years of knowledge and experience.

Also, a desired shape/structure of 3D

organ-on-a-chip or tissue/organs itself can be

achieved using our 3D bioprinting system.

RPTEC HUVEC
tube tube

Utilizing our in-house developed 3D bioprinting technology, we have created a
3D Organ-on-a-chip, a novel cell culture platform that mimics the

400 v

microenvironment of human tissues or organs along with advanced medical

vic esi i odels.
devices deslgned fortarget disease models F.44 Moreover, the advancement of our 3D bioprinting system

technology is expected to be a driving force behind the

development of human-on-a-chip in near future.

m EX
HPOTBEHMZ L\, SDINI ATV F 1 JICHBABERELEES. REORMEL.,
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(B) A&t#AY (H)

B https://wWww.zeon.co.jp

70AL7 1 i) v— COPOKIE

F.46 F.47

m EX
COPEAW s /7ORBFY 7OREY—ER (BRHHIPSRYEET) 2XiE. 2E /FENAH
ERBL. TOROKEEESTHE,
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(B) EiE% (B)

B https://www.densou.com

FISRAFvIMTAIORRF VS F.48 HSAWT A IORRF v T F.49

m EE
HEOHMICEDET, v /70Ol F Y 70HESERRIENSNNT, K T7& ERDR
FHIHBEETIHTY R - e, XFERLIDERBERELRITAS.
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(B) ¥ Tik&H (H)

B https://www.seikoh—giken.co.jp/index.html

F.50

m ER
SHORMELEITRES, REISHBOFUENBETOERZ—RL T2 -2 IV—-LA
(27A10000) (CTEiE.,
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(B) FLUIGENT ({A) JMAC

B https://www.fluigent.com .52

VERSATILE e AUTOMATED
ORGAN-ON-A-CHIP PLATFORM
FOR IN VITRO TESTING OF
DRUGS, TOXINS AND METABOLITES

F51 The perfect set for high throughput cell
perfusion/Organ on chip perfusion

m ER

RALA7A7 VLT 1« 7 AHOBRGRGEFERNHS AT LORRE. FE. YR-bPET58£%K. &
. ChipShop& &L T, MPSOXRRICEHEH.
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(C) Organovo (%) JMAC

B https://organovo.com F.53 F.54

Architecture of ExVive™ 3D Bioprinted Human Liver Tissue

with distinct hepatocellular (HC) and non-parenchymal cell

NovoGen Bioprinter® Platform

(NPC) compartments.

n EX

SDINAAT ) 2(ICEZBRERBERICHEA (FREMR+EMHR+ARMRLEE) . &b
B o7O-CROKRBETIVERFICEA.

84
©JIMAC All Rights Reserved



(C) 77—t (B) JMAC

F.56

F.55

MBT-24H (F*) +JL3/BBB RBT-24H (F*) vIMEBBB

X~ s , »
*FRIZFEERMATT, *FRIIZIEERATY.

m EX

SR THISHTBBBZin vitro CHEIBRLA=ETFN 2RA{t. MREBEPMOBRAMIRT» 2 EER
MEARMR. ARHER (N1 ) RUEBRKHER#ER (ZAMOY S M) O3EFEOH
RBICEVIBRZENTEY., £EEATOEIEMN L BBB $¥1¢ % (RiF.
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(C) Altis Biosystems (%)

ALTIS BIOSYSTEMS

RepliGut® Model

The RepliGut™ model is a unique, human stem
cell-derived platform that recreates the
intestinal epithelium in a continuous layer of
stem and differentiated cells. RepliGut®
system can be purchased as a kit, or our team
of experts can provide the services you
require.

F.57

m ER

JMAC

Replicates human biology
using ethically sourced
donor-derived intestinal

epithelial cells to support
development of safer, more
effective drugs.

The RepliGut® Difference

Reduces the need for
animal-based preclinical
studies for compound
screening, disease
modeling, and microbiome
research.

Reduces downstream
timelines and costs
involved in clinical trials by
screening for more effective
drug candidates

Innovators, outsource research to Altis or buy RepliGut® kits

More accurate and
reproducible data as a
basis for better success
rates in clinical trials and
beyond.

F.58

E FRMRAROI=—IHT77Y b7 x—LT, BllAEMEHMBROERL =8 THRE LK

285, RepliGUBR AT LIS, Y PELTIEATE. REOHFEICHKHLU T,

LEAUY I ERIE,
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(C) AxoSim (%) JMAC

o : im.
https:/ /axosim.com 59 F 60
NERVESIM  BRAINSIM  ABOUT  RESOURCES ’ QA¥°{S}|T NERVESIM ERAINSIM ABOUT RESOURCES

"YOUR PARTNER IN
NEUROSCIENCE DRUG
DISCOVERY

BrainSim’

Myelinated Organoids ®

AxoSim empowers advancements inthuman neuroscience and accelerates the'drug ‘(
development process through our NerveSim © and BrainSim® drug discovery
platforms

\V
B
EEEEEEEEE '

m EE

BHETETNZRBIET Sy b7 x—LEL TR,

NerveSim® : & 27 L HIRBIC &k 2D SN, nvitroET I

BrainSim® : —a—QOy., ZAMAY s b, AVIF RO 1 POMARTDHEBIDETIN
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(C) VISIKOL (i)

F.61
F.63

Liver Cell Culture Assays and Models

. Hepatoxicity/DMPK Studies: mitochondrial, metabolic,immune infiltration and efficacy
. Liverdisease models: NAFLD, Steatosis, NASH, Fibrosis

2D Cell Culture Simple Spheroids Complex Spheroids Ex vivoTissue Slices

e

A7z A4 -5 A DEREHZE : //////i;
Visikol HISTO-V e ol

o o 3 3
: o Epd
' www.funakoshi.co.jp/contents/68013 s o
= /

HUREL® Micro Livers

PHH or HepaRG with Human, Rodel;\t,”fr:reili;e,y
10 Species Hepatocytes or HepaRG Non-Parenchymal Cells Canine Assays

Primary Human

F.62

VISIKOL >

A BICO COMPANY

m EE
DT A= DHHFRM) —45—, FA7xx0O414 KEFIV (HUREL®Micro Livers) &1
REAHICIEH, ERXSFHIELAFEORHER.
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(D) HEMOSHEAR therapeutics ()

JMAC

Feccvadt: 71 Oclober 000 | Rowbet 200uly 201 | Acceplad: 12 duly 201

F.65

B https://hemoshear.com 64 s

REVIEW
The HemoShear Advantage
he biopharmaceutical industry’s drug development succes sisim ed by a lack of . . . - . . . .
el o R T o e e et AL Microphysiological systems in absorption, distribution,
e e ol e e metabolism, and elimination sciences
li lear H latform

Kirk P. Van Ness' | Francine Cesar' | Catherine K. Yeung™ | Jonathan Himmelfarb®

Edward J. Kelly™

TABLE 2 (Contdnued)

Phase | oriteria

Spinedng coew
RAt hepatocytes

: l%‘ - Hie moshesie

REVEAL-Tx"

m ER

Rt 25 pa'enl 10 * calla froes days

Hase line mRNA quan @ the gene
Alburdnproduct o >3 pg/day/100  Ureamyrithiesd s> 56 pg/day/ 100 expression profiling CYPIAL, 1AL
cells 2B6, X090 206 LGTIAL GST
550-650 pg' 10" cdlaMay M Human-CYPLAL CYPLAL CYPIRL,
14 days CYPIRL CYPIRS, CYPIAL
CY PRA4, CYPROY, CYP2DG,
UGTIAL GST pi
Rat-CYPIR, Cypla, Cypeh,

Cypekd, CYPIL, GSTF

EMRBOEMENETNEHARETNEMAESDET, FiBlE—75Y PORREHFTRRD

RIh % &, Liver ChipZ AL /=7 — 2 EG & KiE.
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