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=151

in vitro assays

A=
=1

Assays for detection of
Assays/ Flow cytometry qRT-PCR

Platform

in vitro assays

residual undiﬁerentLated iPS cells

High sensitivity

Indirect detection,
Lin28 expression is
noted in some

differentiated cells

Droplet Digital
PCR

using a highly
efficient
amplification
method*

iPS cells iPS cells iPS cells

6 hours a few hours about a week

Lin28 Lin28 -

Simple/quick, Simple/quick, Direct detection,

High sensitivity

Indirect detection,
Lin28 expression is
noted in some

differentiated cells

0.002% 0.001% 0.01-0.001%
Kuroda et al., PLoS  Kuroda et al., Tano et al., PLoS
eNE. 2012 Regen Ther. 2015 ONE. 2014

Direct detection Y

High sensitivity

Time-consuming,
Low throughput

S ERED

in vivo assay

X .

Assay for detection of| residual undifferentiated iPS cells|

Tumorigenicity Test

NOG mice

Subcutaneous transplantation

iPS cells

17-30 weeks

Direct evaluation in micro environment (expected clinical use site)

High cost, Long time, Especial facility, Low through put, Histopathological
evaluation to confirm tumor origin from whether residual undifferentiated
iPS cells or transformed cells

to detect 1000 hiPS cells in 2.5/10° hRPE with 50% probability
Kanemura et al., Sci Rep. 2013; Kawamata et al., J Clin Med. 2015

<
%,
1 %
Commission
& Funding

*: eg. cultured on laminin-521 in Essential 8 medium

Assays for detection ofl transformed cells |

Conventional soft
agar colony formatio

Image-based screening
system for the SACF
assay using a high-
content cell analyzer

Digital soft agar Cell growth analysis )
colony formation

Hela cells HelLa cells

3 to 4 weeks 4 weeks or more

High sensitivity High sensitivity,
Low cost
High cost (needs image Time-consuming
scanner)
0.00001% 0.0001%
Kusakawa et al., Sci Rep. Kono et al., Biologicals. 2015
2015 Hasebe-Takada et al. Regen
\_ Ther 2016 )

The analysis of cell
senescence/growth after serial
passaging (compare the growth
rates of hMSC w/wo positive
controls after 5 passages)

in vivo assay

Assays for detection of|transformed cells

Tumorigenicity Test

NOG mice

Subcutaneous transplantation

Hela cells

>= 16 weeks

Direct evaluation in micro environment (expected clinical use site)

High cost, Long time, Especial facility, Low through put, Histopathological
evaluation to confirm malignancy of the tumor

to detect 10 Hela cells in 105 hMSC (0.0001%) at 17% of probability
Kusakawa et al., Regen Ther. 2015

MEASURE

(Multisite Evaluation Study on Analytical
Methods for Non-clinical Safety
Assessment of HUman-derived

Research.

Representative
(Dr. Y. Sato)

ros

REgenerative Medical Products) T Research
Assistants
. N\
Research Investigators Research
e Astellas Pharma Collaborators
e Fujifilm
* Kyowa Hakko Kirin FIRM-CoNCEPT
e Sumitomo Dainippon Pharma Companies
* Takeda Pharmaceutical & some CROs
Data

e Terumo

7

FIRM- CoNCEPT (Chair: Dr. H. Bando)

FIRM- the Committee for Non-Clinical Safety Evaluation
of Pluripotent Stem Cell-derived ProducT

Other International
Academic Societies

MHLW
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21 CFR (Code of Federal Regulations Title 21)

Part 1271 Human Cells, Tissues, and Cellular and Tissue-Based Products

Section 1271.80 What are the general requirements for donor testing?

(b) Timing of specimen collection. You must collect the donor specimen for testing at the time of recovery of cells or
tissue from the donor; or up to 7 days before or after recovery, except:

(1) For donors of peripheral blood stem/progenitor cells, bone marrow (if not excepted under 1271.3(d)(4)), or
oocytes, you may collect the donor specimen for testing up to 30 days before recovery; or

(2) In the case of a repeat semen donor from whom a specimen has already been collected and tested, and for

whom retesting is required under 1271.85(d), you are not required to collect a donor specimen at the time of
each donation.
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