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Overview of Standards in Regenerative Medicine

Supporting industries
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Drug discovery support

> In recent years, drug development in new modality fields has been active, but there have been frequent
cases in which serious side effects have appeared in clinical trials, leading to discontinuation of
development.

> The key to international competitiveness in drug development is the availability of technologies for
detecting toxicity, etc., which are difficult to predict in animal experiments.---

Pre-
Clinical

) Suspended

= OO Ocy X
etc. \ (~A)}
Y

It is difficult to predict human toxicity, etc.
from animal experiments.
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Drug discovery support

> Therefore, there are high expectations for assay technology that mimics the human
organism (MPS: Micro-Physiological System).

Pre-
Clinical

Application of regenerative medicine technology
to simulate the whole human body
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Demonstration of MPS under development

» Kinetic data from absorption in the small intestine to metabolism in the liver
Sampling hole medium

medium dici
medicine
H Sampling hole M
\ adapter
1 A .
; | insert

intestinal

hepatocyte
epithelial cells

~— Liver compartment — Intestine comp.

> Kinetics and toxicity data at the time of first passage through the small intestine

Medium flow

Chip {

intestinal epithelial cells

Luminal flow

porous membrane

Vascular side flow
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Toward Assay Method Construction

> We need to determine if the MPS is appropriate for our intended purpose/COU.

e
]
e ; ' I I 'l '-"1-1..
R o :
| :”‘ BL
: ELﬂut
: _ AP,
a li\_ " ' n
1B fpl
" ut

https://w i ] atogproduct/HMCPQC ttpx//www.scetra.or.jp/business/#section-
https://bioivt.com/human=c s
O

What specifications are What device should be selected for the assay?
required for hepatocytes?

We need a guideline
for such process!




Examples of standard documents that can be utilized

| Standards  Aboutus News Takingpart Store Search n \/Appr()aches for designing
l and evaluation of analytical
les e ore 07080 methods for cell therapy
1SO 23033:2021 products
Biotechnology — Analytical methods — v General considerations for

General requirements and considerations dEt(ejrmi”ing Ff?” therapy
for the testing and characterization of product specifications

cellular therapeutic products o e eical bk
https://www.iso.org/standard/74367.html v cellular propertiés?
v appropriate analytical
methods?

-
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=
7
Bl Y

= FURKZFEMRRER

m



Examples of standard documents that can be utilized

| Standards  Aboutus News Takingpart Store Search n \/ApproaCheS for deS|gn|ng
! e o om0 and evaluation of MPS
| | ' for Candidate drugs
1ISO 23033:2021
Biotechnology — Analytical methods — v General considerations for

General requirements and considerations —détermining _?_rgi_n cells
for the testing and characterization of Specifications
cellular therapeutic products

https://www.iso.org/standard/74367.html
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Intended purpose/Context of Use

.

o\

J/

- =
Requirements for MPS ]

i [

~__=
[ Requirements for cells ] [ Requirements for devices ]
~ = _
[ Listing of quality attributes ] ( Listing of quality attributes }
~ = ~ =

[ refining of quality attributes ] [ refining of quality attributes }

-

[ Assay flow optimization (design) ]

[ Qualification of assay method ]
Iy
[ Validation of assay method ]

Establishment of assay method using MPS

~

J

Strategies for establishing assay methods using MPS

v' Clarify MPS requirements
based on the COU.

v’ Decomposite MPS
requirements into cell and
device requirements.

v Design assays based on
the COU.

v Validation




Examples of issues identified

[Cell Adhesion ) /quuid leakage
Organoids Flow velocity during
Medium for multi-organ culture perfusion

e ) Sorption/adsorption

Intended purpose/Context of Use ] """""
/\\ ) N
[ Requirements for MPS ]

,[ Requirements for cells ] [ Requirements for devices T

[ Listing of quality attributes ] [ Listing of quality attributes ]

[ refining of quality attributes [ refining of quality attributes ])

- - = A
SpeCification Of Ol‘gan Ce"S [ Assay flow optimization (design) SOP
Lot in raw materials == Training
Availability of standard cells [ Qualfication o7 sesay mefhod ) Data Management
Ensuring Stable Supply [ Validation of assay method ]

S j
u """"" / Establishment of assay method using MPS

In each phase, there are several problems to consider
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Evaluation of the impact of seeding density

The ability of hepatocytes seeded at three different densities to induce CYP mMRNA

was analyzed for various hepatocyte cell lots.

Seeding maturation Drug treatment 24h+24h
« 5.0x10° /well -Rifampicin

« 3.75x105 /well

« 1.9x105 /well
hepatocyte

-

)

-Omeprazole

4
I
2

RT-qPCR

Ul

FIRKFE

b
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Evaluation of the impact of seeding density

1.9 x 10° cell/well

&

3.75 x 105 cell
) L NG

/well
.8 : 34
CEL @

5.0 x 10° cell/well
@ o e e © 00 2a® (G

- -
S
S

e

\

CYP3A4/HPRT [Xenotech Lot.HC4-15 ]

1000 B pmso
800 | Rifampicin
M Omeprazole
600
400
200 There is an optimal
: __L seeding density.

1.9x10"5cells/well 3.75x10"5cells/well 5.0x10"5cells/well
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Ishikawa diagram for finding variable factors

Linking cell measurement variability and its factors is useful in building management

strategies

Cell source

Sample
preparation

Re;g:tr;ﬁg: W Instrument
Riﬁi{g?&j Cell specific
stabllity Osmolality

Linearity/LOD

Equipment/
consumables

Effect

I
. Taxicit
Stability 4 pH . Pipettes/pipettors © I
Light Instrument variability Consumables — @
Formulation sensltlvity (trendlng) T : S |
Subsamplin Pipette tips |
Subsampling Stabllity Settings/set-up . |
Age Temperature Purlty/ Water baths |
Homogenelty Clumping (expiration) sensitivity impurity o (fill volume/temp) |
GMP srad Data recording/ . |
Morphology grade R — Refrigerators/
Budding \ Lot-to-lot consistency . freezers stability |
Disruptions/distractions Sample collection / Apbroorlate |
Clearliness Thaw procedures / data for statistical I
Electrlcal Issues Sample preparation analysis |
Temperature Dilution preparation , Outller |
Protocol consistency Time determination |
Humidlty Control/reference |
material |
Analyst training |
I
Data |

Environment

acquisition

Data analysis

Variability
in test
using MPS




Variable factors in the assay process

v The number of seeded cells & induction period were found to affect the
performance of hepatocytes.

v It was shown that consideration of cell adhesion is necessary.

v It is necessary to consider the properties of frozen hepatocytes, which
are the raw material. \

=Toward construction of ©
a robust assay system

- e

I
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Summary

» Even if there is no MPS-specific standard, existing documents, such as
concepts, may be utilized.

» On the other hand, standards specific to MPS are also necessary. First
of all, it is necessary to promote international standardization using

white papers, etc.
f

_ I | |
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