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Regenerative medical products
~ N

Regenerative therapy
[~ by somatic stem cells

Derived ESC or iPSC

skin, bone, pancreas,
cornea, retina,nerve,
heart sheets

-

)
rCancer immunotherapy\

Conventional Personalized cancer
technology vaccines

Cancer immunotherapy
Transplantation with dendritic cell-based
vaccines
o J
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Artificial materials | xvivo (?;R?rt erapy
or Medical device L (gene recombination) )

J
Reconstruction or h
reforming of lost organ Activation or function
and tissue repairing of cells with cell
with tissue engineering or medicine
\transplantation ) )

I Regenerative therapy: Classification of
treatments and products
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LELIERE  Specifications for Regenerative Medicine

Evaluations Test items Methods
Contents Cell number and cell viability Cell countmgj FACS
Cell observation
FACS, PCR
Identification Biochemical markers, immunological markers Cell observation, immunocytochemistry
Transepithelial endothelial electrical resistance (TER)
Purity Undifferentiated cells, cells exhibiting abnormal Cell observation, immunocytochemistry
growth, transformed cells, contaminating cells PCR FACS
Targets:

Process-related impurities
metal ions, plasmid vector

BSA from serum, DMSO, chemicals, antibiotics, LC/MS, GC/MS, ICP-MS, ELISA, PCR

Cell-derived undesirable

LC/MS, GC/MS

physiologically active substances Cytokines ELISA, Membrane array
Karyotype,
Tumorigenicity, Karyotype (G-band, Q-band)
Sterility tests Sterility test, PCR
Safety Mycoplasma test, JP17 Microbiological evaluation

Endotoxin test,
Virus test

Rapid microbiological evaluation

Protein Expression, Phenotype
Efficiency Secretion of a specific physiologically-active

substance from the cell

ELISA, Cell based assay
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D-Values* D10 D50: median D90
Circularity 0.113 0.235 0.534

*D-values (D10, 50 and 90) indicates the particle sizes which
the cumulative number of cells is 10%, 50% and 90%
respectively.

B Microscope for cell observation and size distribution of mature cells
(a) BZ-X710 KEYENCE The microscopy in our laboratories is managed under GMP Regulation. (b) Cell size distributions

(c) Circularity
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Event Number

BN ddPCR: Expression analysis of pluripotency markers
Blue dots: Positive droplets, Black dots: Negative droplets, * Threshold line

PCRIIGD 7 == 1) ¥ V' IEDBRET & HEZTH D |
Nanog. Sox2. Oct3/4& '\ 7= SGEIE T O FRBLED
Wi I EiT& % (Fig. 3).
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1. JYmME7IVT I (BSA) DRHR

Figg CHO 2 5 Bk 0 & v o S 7 B &l L
TWREAIE. O EGHE & BRI EE & &
%, WHMIZHOW STV B Y VIEFIE (FBS) @
FHTTH BBSAIZDNT, MSCHiAEZ b v 7 rhdbk
175 ZELISAIZ T R§ 5 2012 ik a et L 72,
ZORR, 0.25~50 ng/mL (% v 287 Bihtieh2~
400 ng/mL M) % & mHPH & 3 5 RiF & o

Cultivation Cryopreservation
(Proliferation, Establishment)
Cellular tissue .
sampling z .‘
Gene o .. e
introduction :

=

-
(plasmid) Culture medium

=,

Cryopreservation solution

Culture substrate, Antibiotic,
Cytokine, Serum, Metals

Chemicals,
Polysaccharide

Delivery

Transplantation Conservation
l o S
1R
Pl 3 .i " L) ﬁ

¥

Products Cultivation
(Expansion, Differentiation)
Processing -
Cryopreservation
sgl};ti%)n Culture medium

Formulation buffer

Chemicals,

Polysaccharide

Culture substrate, Antibiotic,
Cytokine, Serum, Metals

B Impurities in manufacturing process of regenerative medical product
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BSA (ng/mL) HES concentration (ug/mL)
(b) (b)
Concentration (ng/mL) Accuracy (%) Precision (%) Concentration (pg/mL) Accuracy (%) Precision (%)
0.25 10.0 114 2 12.1 0.9
1.0 -1.7 4.8 4 8.7 1.7
5.0 -3.7 3.4 100 2.3 1.6
25 -3.4 2.9 160 -0.1 0.2
50 -12.0 1.9 N=3
N=3
.m Validation of ELISA assay for the .m Validation of LC-CAD method for the
determination of BSA determination of HES
(a) Calibration curve (b) Repeatability (a) Calibration curve (b) Repeatability
LEIEW S Microbiological testing
Testing item Testing method Note
Membrane filtration method Apply to ﬁlterable. samples (e.g., Culture .Supernatant,
. Lower concentrations of the cell suspension, efc.)
Sterility test

Direct inoculation method

Apply to the sample impossible to filter (e.g., Higher
concentrations of the cell suspension, efc.)

Gel-clot technique

Limit test

Endotoxin test Turbidimetric method

Chromogenic technique

Quantitative test

A Culture method

Culture method using Liquid and agar media

B Indicator cell culture method

Culture method using Vero cells

Mycoplasma test
yeop C Nucleic-acid amplification testing (NAT) .
. . . . Rapid method to replace the culture method
Endpoint technique, Realtime PCR technique
Apply to filterable samples (e.g., Culture supernatant,
Membrane filtration method . £ .
. » Lower concentrations of the cell suspension, etc.)

Rapid sterility test

Surface-spread method

Apply to the sample impossible to filter (e.g., Higher
concentrations of the cell suspension, efc.)

» B oMikietEr %72 (Fig. 5).
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1. YA AT XAVEEHR

VA4 375 A HERREIAAER S (JP) 2%
WO IS To b, 8538k (Alk) KU DNA
Yuayk (BiE) WHEWEEL~A 2T 5 AV ERIT
AN DDA, FEFEICET S B 6~28H M & &
W CTH 5780, sREROMGHENED & HEiRE (Cik)

(@

(®)

Rapid sterility test using microbiological
test system based on Time-lapse Shadow
Image
(a) MicroBio pu3D Becton, Dickinson and
Company Rapid sterility testing is performed
using the apparatus based on the Micro-colony
method. (b) Report of Rapid sterility test
analysis detects colonies and generates growth
curves.

NHETEIRELTELLN S, FICCEIZAE B LUB
B U CEREIEE i aE R Z & 6. KD HF]
HIEETH 5, Utk TIZIP TR & L TR X
NBTHRIET R TOHAE A b v o 240848 U R AT HE
LLTW3,

2. EEHBRTLRBIE & DL

M RO BRI TPORCHIC E H B L H X &
LELTFEDMCHOER TS A, YthTIEFER
B AR LZv 4 v uao = — A8 A URERT: %
e L7z, v A4 7 uau = — B35k e m UEEET
EThH D EDOD, BEHEPTEE 4 A % RN A DO ia5E
MickicE, au=—EEMEOM NI =— (v
fruau=—) 2EEECCDTREIRINTEZ L
12k, RO AHMIE LD S HEITRBT A Z LA
<%% (Fig.7@. B)).
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