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What is “the value of medicine” expressed by?
[EEOMEIEIEFAIE>TRRSNSHN?

Drug Price
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Japan’s Pricing System for New Pharmaceuticals
BARICETIHFEEROEMEEHX

. Are there any similar drugs on . -
BLEDHZELD e FBLIEDLEED
Similar Efficacy Comparison Method Cost Accounting Method RiEFEAX

Drug priced calculated based on:

Is it innovative? » Manufacturing Costs
: » Sales & General Administration
* Operating Profit
+ Distribution & Marketing

Similar Efficacy Comparison Similar Efficacy Comparison * Consumption Tax
Method | Method II
A similar reference drug (indication, Less novel drug with at least 3 same
pharmacology, composition, admin class drugs on the market; price set a sreessssssssssssefensnsnanansaanans 3
route etc.) is available on the market lowest level of the comparators . Premium Applied .

*ﬁIE}JﬂE ' Premium Applied No Premium Adjustment for Cost
................. l................- ¢ Transparency

[ Other adjustments (Adjustment to average overseas price) J

Final Drug Price



https://eradigm.com/what-are-the-pricing-and-repricing-mechanisms-in-japans-pr-system-that-pharma-must-understand-when-considering-a-launch-in-japan/
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Corrective Premiums in Japan’s Pricing System for New Pharmaceuticals
BADEMGIEICHS T ERERDFMHEIEMNE

Premium Category Description

. high efficacy/safety, improvement of disease treatment
Innovativeness

- 70-12
o gy 70-120%

High efficacy/safety, improvement of disease treatment method; percentage
dependent on how many conditions the therapy satisfies S'Gﬁ
FREME

5%, 10-20%
HiEEINE ’
5-20
INRINE %
Sakigake Review Pharmaceutical approval obtained in Japan ahead of other countries

Designation Scheme BRI A0 10-20%

Target a small/high unmet need therapeutic area and the product’s

comparator/product itself has not received a marketability or pediatric premium
HERZEME

Cradigm.com/wnat-are-tne-p Ng-dNA-rep Ng-MECNANISMS-1N-1aPANS-PI- €mM-tNat-pNAarma-Must-unae dana-wnen-con Ng N

Range

- Orphan drug, etc.
Marketability

N Dosage and usage expressly includes those pertaining to children
Pediatric

Specific Use

5-20%
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Recent Drug Development sizosizssmms

» High throughput » Cellular disease model >  Human
screening y Drug selectivity clinical trials
» Development of assay » Refinement of lead candidate

Medicinal
Chemistry

Target
Selection

. Lead In Vitro Clinical
%;e: Discovery ﬁﬁ Studies ?é? Trials
B
(7

¢ 6

In Vivo
Studies

e

° *

Jo

»  Bioinformatics » Chemical synthesis y Animal models
»  Genomics y  Studies of structure y Behavioral
» Genetic target activity studies

Pharmatalks community 21 Dec 2023 _https://www.linkedin.com/pulse/unveiling-new-drug-development-process-analytical-method-validation-kdmef/



https://www.linkedin.com/pulse/unveiling-new-drug-development-process-analytical-method-validation-kdmef/

https://www.cell.com/cell /fulltext/S0092-8674%2820%2930233-6

The Timeline of Drug Discovery zxaigns=

Year of introduction

Muromonab-CD3
Epoetins
Diltiazem r-Intgrferons Rituximab
Trastuzumab
Cimetidine
Propranolpl P

Infliximab
—ning and Molecular Modification Captopril Etanercept We are
r-Insulin Imatinib here!
«iscovery by Design

Cloning and Molecular Targeting

Mechanism of action (MoA) comes firs

' and candidate substance follows.



https://www.cell.com/cell/fulltext/S0092-8674%2820%2930233-6

Recent Drug Development sizosizssmms

»  High throughput y Cellular disease model >  Human
screening y Drug selectivity clinical trials
» Development of assay » Refinement of lead candidate

Medicinal
Chemistry

Target
Selection

In Vivo
Studies

. Lead In Vitro Clinical
% Discovery ﬁﬁ Studies ?(E? Trials
B
A

¢ 6

° o

e

New Target with
New Mechanism
of Action (MoA)

Jo

»  Bioinformatics » Chemical synthesis »  Animal models
»  Genomics y  Studies of structure y Behavioral
» Genetic target activity studies

Pharmatalks community 21 Dec 2023 _https://www.linkedin.com/pulse/unveiling-new-drug-development-process-analytical-method-validation-kdmef/
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https://www.cell.com/cell /fulltext/S0092-8674%2820%2930233-6

The Timeline of Drug Discovery zxaigns=

Year of introduction

Muromonab-CD3
Epoetins
Diltiazem r-Intgrferons Rituximab
Trastuzumab
Cimetidine
Propranolpl P

Infliximab f

_eening and Molecular Modification Captopril Etanercept We are
r-Insulin Imatinib here!
«)iscovery by Design

e Cloning and Molecular Targeting

and MoOA follows. -
<—> Mechanism of action (MoA) comes first,
' and candidate substance follows.

Candidate substance comes first,


https://www.cell.com/cell/fulltext/S0092-8674%2820%2930233-6

Corrective Premiums in Japan’s Pricing System for New Pharmaceuticals
BADEMGIEICHS T ERERDFMHEIEMNE

Premium Category Description Range

high efficacy/safety, improvement of disease treatment
preppe 70-120%
B INE

High efficacy/safety, improvement of disease treatment method; percentage

Innovativeness

dependent on how many conditions the therapy satisfies 5'_60%
FREME
Marketabil Orphan drug, etc. OR 5% 10-20%
arketability -
HiEEINE ’
Pediatri Dosage and usage expressly includes those pertaining to children 5-20%
ediatric -
INRINE
Sakigake Review Pharmaceutical approval obtained in Japan ahead of other countries
. . 10-20%
Designation Scheme S ER+nE
. Target a small/high unmet need therapeutic area and the product’s
Specific Use comparator/product itself has not received a marketability or pediatric premium 5-20%

WEHEME
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The Timeline of Drug Discovery zxaigns=

Year of introduction

Muromonab-CD3
Epoetins
Diltiazem r-lIrftdrferons Rituximab
Trastuzumab
Cimetidine
Propranolpl Gefitinib
0 03( 04 05( 060 07(C 08( 09( D0C D1(C 020
Infliximab f
_eening and Molgcular Modification Captopril Etanercept We are
r-Insulin Imatinib here!

Jiscovery by Design

Candidate substance comes first,
e Cloning and Molecular Targeting

and MoOA follows. -
<—> Mechanism of action (MoA) comes first,
' and candidate substance follows.


https://www.cell.com/cell/fulltext/S0092-8674%2820%2930233-6

From random screening of 1,5-benzothiazepine derivatives

o O

. Strong coronary vasodilation in perfused guinea pig hearts (1968) 2
Increased coronary blood flow in anesthetized dogs Njo 3\\%
| | e, 3
. Selection of d-cis form (diltiazem) by isomeric activity comparison s—,

. Calcium antagonist activity of diltiazem revealed by perfused rabbit auricular Q
0]

[Example] Development of Diltiazem Hydrochloride

for angina pectoris and hypertension

[EH) . BEIILFTEL (NN —C JVE-SMMEEAEREE) O

Jlinl

CH
HC—py”

artery, despite unique chemical structure unlike other calcium antagonists (1972)

_CH3

: led by
. Manufacturing authorization and markeing in Japan (1973) Prof. Taku Nagao (K #r fg+)
. Marketing authorization in U.S. (1982, the first cardiovascular drug invented in Affiliation:

Japan to receive MA from the FDA) Tanabe Seiyaku Co., Ltd

. In the mid-1980s, annual sales of USS2 billion/year, distributed in 70 countries at the time

and later he served as Professor
at the Univ. of Tokyo and
. Director General of the NIHS

(= The Pioneer of blockbusters from Japan)




Corrective Premiums in Japan’s Pricing System for New Pharmaceuticals
BADEMGIEICHS T ERERDFMHEIEMNE

Premium Category Description Range

improvement of disease treatment

70-12
)

High efficacy/safety, improvement of &Ngease treitment method; percentage

m dependent o¥he k. the\herapf satisfies S'Gﬂ
BRMEME
" Orphan drug, etc. OR
Marketability

-Bli 5%, 10-20
| Double-Blind RCT | v 5%, %
taining to children

Pediatri Dosage and usage expressly includes those 5-20%
eadiatric -
INRINE

Pharmaceutical a Regenerative Medical Products ries

(Cell Therapy Products) BRI A0 10-20%

“Single-Arm Clinical Trial”

Innovativeness

Sakigake Review
Designation Scheme

- Target a small/hig  «congitional & Term-limited Approval” [t
Specific Use comparator/prod “ : : PP ” iatric premium
Likely to Predict the Efficacy -
HERZEME

5-20%
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Japan’s First Gene Therapy Product “Collategene”
Price: 600,000 JPY, high or low?
(Answers News 12 Sep 2019)
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S— 7756615M (MilEESE < EHD14.9%)
No premium
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https://answers.ten-
navi.com/pharmanews/16896/
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. 756615F (MR < @80 14.9%)
Japan’s First Gene Therapy Product “Collategene”

Price: 600,000 JPY, high or low?

No premium

https://answers.ten-
navi.com/pharmanews/16896/

451692 (HABER< @ED7.5%)

was granted.

454471M

m s
—_—

(Answers News 12 Sep 2019)

Collategene is considered to be similar to a pharmaceutical product, and the drug price is calculated using the “cost
accounting method,” which adds the company’s profit and distribution costs to the manufacturing cost. However, despite
the fact that Collategene is an advanced therapeutic product, neither a “premium for innovativeness” nor a “premium for
usefulness” was added to the drug price to take it into account. In the first place, based on the results of a very small
clinical trial, Collategene was approved with a five-year condition and time limit, and is now in a state of “provisional
license” so to speak. The reason why the premium was not granted is that the evaluation of efficacy is limited at this point
due to a lack of data.

25T U FERRISEVDSHEFS N, B SIS RS S EORBORBERERA £ITHFEIEHEHRITERE.
LinL . EIHIMARE TH At b5, ZNETHEY AT B ME | or A BB EOEF#ATLE, TH2
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KiE, MEA DAL ERIZE, 7 SN REN THEEL SN BYET .
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Corrective Premiums in Japan’s Pricing System for New Pharmaceuticals
BADEMGIEICHS T ERERDFMHEIEMNE

Premium Category Description Range

high efficacy/safety, improvement of disease treatment
— 70-120%

Innovativeness

AND

¥, improvement of Nsease tretment method; percentage
erapy/ satisfied, New action mechanism

p- FREME
5%, 10-20
HiEEINE % %
Dosage and usage expressly includégthose !! ing to children

Pediatric P, IR 5-20%

Sakigake Review Pharmaceutical a Regenerative Medical Products ries

Designation Scheme (Cell Therapy Products) S BRI I 10-20%

“Single-Arm Clinical Trial”

High efficacy/saf€
dependent oMirew NNy conditiows

5-60%

- Orphan drug, etc.
Marketability I Double-Blind RCT

Target a small/hig  «cnditional & Term-limited Approval” 3

Specific Use SPUR— 5-20%
. comparator/prod “Likely to Predict the Efficacy” |atrlc— e
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Cell Therapy Products are Complex
FAREIN T8 & (45 3

Limited Characterization Window
‘ Efficacy

(Recognizable Quality Attributes) 1

The mode of action (MOA) is
unclear in many cases.

!

Need for understanding MOA and
CQAs related to the efficacy
or in vitro potency.

N
7~

Limit of Knowledge

Hidden/Unrecognizable
(but Potentially Critical)
Quality Attributes

Need for a tool for uncovering hidden CQAs 17



Need for Technology to Understand Heterogeneity/ Inhomogeneity

FHEE A —EZERITH-OOETNDE

am

~

/For example, even when there are a total of 1 million cells, only 10,000 of them
may be effective.

isualization” of such inhomogeneity and characterization of those 10, cells
“Visualization” of such inh ' d ch izati fth 10,000 cell
\would make identifying CQAs related to efficacy easier. -

/1511 ZIE. BHREN1005EH->TH. TD >8NS EZHIEITHDIE1HE Lh\fJL\&L\'Bi%é%Q
>%,

CD&IGEFY—EZIRABHIEITHET, TD1HEOHRENED LS EFIEEFOOLZHL
\75\(:?’11@1 BEICEET HCA(EERERM) ZREAL OIS (- - LHIFTED) p




EXAMPLE (A)

Miura T et al., Stem Cells Transl Med.
2023;12:379-390.

Secretion of angiogenic factors under conditions that mimic
the environment (ischemia) at the site of implantation

VEGF secretion
under ischemic
conditions

hBM-MSCs (PS#5)
Hypoxia
Glucose-free

(vascular endothelial growth factor)

VEGF

800 =

(o2}
o
o
1

400 =

200 =

VEGF under ischemia (pg/mL)

L2
L3
L4
L5
L6
L7

L1

=)
@

O L10
@ |13
L14
SB1

o
-
=
»

VEGF secretion is highly variable
between cell lots.



Miura T et al., Stem Cells Transl Med.
2023;12:379-390.

Single-Cell Transcriptome Experiments

BM-MSCs (P5)
Normoxia

UMAP 2

clustering of data
from 11 lots of

human bone marrow-

\_ derived MSCs

10

0
(" Integration and -

CLO
CL1
CL2
CL3
CL4
CL5
CL6
CL7

The population of bone marrow-derived MSCs
was estimated to consist of 8 clusters

10+

L2

L3

10+

L10

3

L11

g

A

L13

L14

|

" i

50 5

— ’4 %'ﬁ }
a0 e o 0 e 2

5

6 T

® CLO
® CL1
® CL2
® CL3
® CL4
® CL5
® CL6
® CL7

The degree to which the “inhomogeneity of

each lot” deviates from the “inhomogeneity of

the population” is visible.




Miura T et al., Stem Cells Transl Med.
2023;12:379-390.

Single-Cell Transcriptome Experiments

BM-MSC (P5)
Ischemia

BM-MSCs (P5)

Normoxia
10

UMAP 2

VEGF under ischemia (pg/mL,

800 =
600 -

400 -

200 - e 1

CLO
CL1
CL2
CL3
CL4
CL5
CL6
CL7

VEGF under ischemia

VEGF under ischemia

Cluster 0
J rs=-0.08 ®
6001 p=0.56 "
500 4 o
]
400 1 ° ]
0t 0
3001 ®
A | R
200 4
of
100 L L] L] L] . L]
10 20 30 40
Cell number rate (%)
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600 1 ° rs =-0.38
) p =0.0039
500 4 .
L ]
4004 o ]
b o! [ ]
300{, o & *
' ' [ d
2004 ¢ ‘
[ ] °
100 4 o

2 4 6
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Cluster 1
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500 .
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400 =
00! : .
300 1 °8 e
° ' ' ]
200 4 ‘
° ]
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|
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Miura T et al., Stem Cells Transl Med.
2023;12:379-390.

It is important to ensure this cell

Functional involvement of LRRC7 5 A B e s

angiogenesis and VEGF secretion!

800 =

/=
BM-MSC (P5) 2 oo Top 20 upregulared genes of CL3 | Hidden CQAs Cluster 3
Ischemia 5
£
§ 00 Gene name Ave log, FC E
g LRRC7SA 1.0357 £
3 =
& 200- KRT7 0.8382 ‘ g
” KRTI16 0.7902 5¢
CITTITIITIT Clorfsé 0.7815 LRRC75A is functionally | &
i ] e ) il T v ()
1 CRYAB 0.7696 . ) o
OMMSC nes involved in VEGF —
BM-MSCS (PS) HSPBI 0.7572 t- d H 0 h 0 Cell number rate (%)
Normoxia MTRNR2L12 0.7060 secretion auring iscnemia.
L. . ot [ igﬁi%g'l 8'22?; ‘ 500 sk Il siNegative
e CL2 .
L3 Bl siLRRC75A#1
. cie LGALSI 0.6573
. ol DI 0.6525 o 400-
s o CL7 MT24A 0.6424 §
% S100A11 0.6312 3 7 3004
= COMP 0.6132 5 E
T O
0 EIF5A 0.6057 € S o904
FLG 0.6049 W
SH3BGRL3 0.5970 w
> 100
5 TPM2 0.5859
POLR2L 0.5555
o 0 5 o 0-
5 GADD45B 0.5543

Normoxia Ischemia




EXAMPLE (B)

Extracellular Vesicles

‘. RNA
. @ Proteins

-

S
) p"‘} W"t“- 8

Chondfbcyte Osteoblast Osteoclast Macrophage FLS

Cartilage Subchondral bone © Synovial
degradation remodeling inflammation

https://www.sciencedirect.com/science/article/pii/S0006295224002090
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Chondrocyte Migration Assay (chemotaxis assay) to Evaluate

the Chemotaxis-promoting Effect of hADSC-derived EVs

ClearView Chemotaxis Assay

1. Coat (migration)
or prime (invasion)
the insert

Prepare membrane
surface for cell
migration or invasion.

Poster # P-07-01

2. Harvest and seed 3. Treat
(migration) or cells
embed (invasion) drug compound
cells
For migration, seed Add modulators of
1000-5000 cells and cell migration
allow to settle. or invasion.

For invasion, embed
cells within matrix
and centrifuge.

https://www.sartorius.com/download/819566/cell-migration-and-

4. Add
chemoattractant

Add chemoattractant
or controls to
reservoir plate wells.

invasion-assays-brochure-data.pdf

5. Place in
IncuCyte®
and walk away

N2
Automatically collect

time-lapse images.

Observe cell
morphology.

Quantify migration
and invasion.

T

Vs


https://www.sartorius.com/download/819566/cell-migration-and-invasion-assays-brochure-data.pdf
https://www.sartorius.com/download/819566/cell-migration-and-invasion-assays-brochure-data.pdf

Effects of EVs derived from human adipose-derived MSCs (hADSCs)
on the migratory activity of human chondrocytes

Unpublished data
MRMCRREKT — X

Poster # P-07-01




Functional association between the effect of EVs and the hADSC clusters

The population size of Cluster F correlated It may be important to ensure cells of Cluster F,
significantly with the migration-promoting effect if you expect to reproduce the effect of hADSC-
of the EVs on human chondrocytes. derived EVs on chondrocytes!

Unpublished data
MRMCRREKT — X

Poster # P-07-01
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“Visualization” of heterogeneity/inhomogeneity and understanding of quality, mechanism
of action, and product value of raw material cells and active ingredient cells

[ Regulatory approval J functional cell

(" Informationon ) [New scientific findings, paperS,]

: & intellectual properties
populations and

(of )
manufactured by
the company

Raw material
cells obtained
independently by
a company

mechanisms of action

¢ £ 9 &
p— Scientific
KISTEC research by Rl X
Technical Support and academia @\\\ CIEM
Consultation for S

Quality Assessment

2% RINK

Promotion of Inter-
institutional
Collaborations

School of

C or
%’( CReM TONOHANE

By sharing raw material or product cells between industry and academia,
companies may be able to use information on functional cell populations and

mechanisms of action obtained in academia to ensure the quality of their CTPs.
-> possibly leading to their product value and flexible cell manufacturing




“.., many people do not understand what the value is in the first place.

If you don’t understand the value, the following happens: ”
“... BLDABTZLZLMELIEAD ? IZBBLTOER A, BEEERLTLVENE, ROLSHIENRIYET, ”

Nozomu TAJIRI (R &, Representative Director & CEO of KAKUSHIN)
> EZEBEL TLVELD D, TEFHMEEZDO{NELY > You don't understand the value, so

you can’t make the value in the first place.

> BARICMHIEZ DN =ELTH, BYEBLBRTEG

» Even if you could make it by chance,
you would not be able to reproduce it repeatedly.

> BERTEGWDS, A ICTEEL

» Because you can’t reproduce it,
you can’t make it into procedures.
> HHEAICTEGLODD, VAT LIZTEGEL

» Because you can’t make it into procedures,
you can't create a system.

> YRATLICTERGULDS, BEHETERGL
> Because you can’t create a system,

> BEETELRLVDS ., EEMAEL you can't automate it.
» Because you can't automate it,
> EEMEIBELDS., HAEEL your productivity is low.

» Because your productivity is low,

https://president.jp/articles/-/64232?page=2 your rewards are also low.


https://president.jp/articles/-/64232?page=2

https://www.cell.com/cell /fulltext/S0092-8674%2820%2930233-6

The Timeline of Drug Discovery zxaigns=

Year of introduction Those who led the development of new drugs in this period

and were enthusiastic about elucidating the MoA
are now OVER 80 YEARS OLD!!

Diltiazem r-Intgrferons Rituximab
Trastuzumab
Cimetidine
ropranolp| | Gefitinib

Infliximab
-dom Screening and Molgcular Modification Captopril Etanercept
r-Insulin Imatinib

rug Discovery by Design Younger generations may be less aware of

] i the importance of understanding the MoA.
Candidate substance comes first,

ene Cloning and Molecular Targeting
and MoOA follows.

<—> Mechanism of action (MoA) comes first,
' and candidate substance follows.


https://www.cell.com/cell/fulltext/S0092-8674%2820%2930233-6

“If it’s a good drug that really works,

the pharmacology and mechanism of action will follow later.”
[ RFHICHKRVWETHNIZ, ZECERAERFIZIRIOFVWTEREIATL K]

. Strong coronary vasodilation in perfused guinea pig heat

Increased coronary blood flow in anesthetized dogs
Selection of d-cis form (diltiazem) by isomeric activity comparison

. Calcium antagonist activity of diltiazem revealed by perfused rabbit auricular Q
artery, despite unique chemical structure unlike other calcium antagonists (1972) %

_CHg

: led by
5. Manufacturing authorization and marketing in Japan (1973) Prof. Taku Nagao (K& # &)
6. Marketing authorization in U.S. (1982, the first cardiovascular drug invented in Affiliation:
Japan to receive MA from the FDA riation:
Tanabe Seiyaku Co., Ltd.
7. In the mid-1980s, annual sales of USS$S2 billion/year, distributed in 70 countries at the time

and later he served as Professor
at the Univ. of Tokyo and
Director General of the NIHS

(= The Pioneer of blockbusters from Japan)
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