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* Aresearch study in which one or more human subjects are prospectively assigned to one or

more interventions (which may include placebo or other control) to evaluate the effects of

those interventions on health-related biomedical or behavioral outcomes.

ANENREL., BEICEDLARELXEMT S5-I,
BIRAZISAEZONAICBYF T TEIESTHE

— FPMEERE SMEBORFZHERICITU,
XL, BHRERTL. HET D
AR - AR H AR

https://grants.nih.gov/policy-and-compliance/policy-topics/clinical-trials/definition
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* NIH RePORT (Research Portfolio Online Reporting Tools) ﬁ liﬁ; Eﬁ/\a) ﬁ; le_'E
Research  Organizations  Workforce ~ Funding  Reports  Links and Data - ﬁ
&F FEﬁ $GB (90001,'5'\ b ) 1K JL=150T
publications and patents resulting from NIH funding. Enter just about anything m .

NIH ) St Categorical Sepending
RENHDERRFEBRNDHIREREFHR
project numbers, fiscal year, agency) or launch the Advanced Search to precisely configure o

RaPORTERHome  Advancad Seach Clinical Trials and Supportive Activities

> —
RePORTER ﬁ%ﬂ“ " %9 I)T’f_ﬂlltl:
N S >
The RePORT Expenditures and Results (RePORTER) module allows users . E -G % gﬁﬁg hﬁb h\ 6
@ p o @ ° g.‘g
RePORTER Matchmaker Awards by Location Categorical Spending NIH Data Book $ 8 B

-0~ Actual <)~ Actual With ARRA Estimated

Welcome to

: . E Spotlight
ResearCh porthIlo onllne Reportlng TOOIS Subscribe to the NIH RePORT ListServ to stay up to

(RePORT) date on changes to these sites. $ 6 B

In addition to carrying out its scientific mission, the NIH exemplifies and promotes the highest level of public
accountability. To that end, the Research Portfolio Online Reporting Tools provides access to reports, data, and analyses of
NIH research activities, including information on NIH expenditures and the results of NIH supported research.

: $4B

m) Ll

Research Organizations Workforce Funding Reports Links and Data About Contact FAQ Q
Estimates of Funding for Various Research, Condition, and Disease Categories $2 B
(RCDC)

Table Published: March 31, 2023

The table below displays the annual support level for various research, condition, and disease categories based on grants, contracts, and other
funding mechanism: across the National Institutes of Health (NIH), as well as disease burden data published by the National

Statistics (NCHS) at the Centers for Dise

et for Health

ontrol & Prevention (CDC)

At the request of Congress, the NIH embarked on a process to provide better consistency and transparency in the reporting of its funded research,

This new process, implemented in 2008 through the Research, Condition, and Disease Categorization (RCDC) system, uses sophisticated text data 0 T T T T T T T T T 1
mining (categorizing and clustering using words and multiword phrases) in conjunction with NiH-wide definitions used to match projects to

categores. REDC s of ata mifing Improves consistency and limnats e wid varablty i defining he reearch categore reported. The 2008 2010 2012 2014 2016 2018 2020 2022 2024
definitions are a list of terms and concepts selected by NIH scientific experts to define a research category. The research category levels represent

the NIH's best estimates based on the category definitions. These definitions include all aspects of the topic, such as basic, pre-clinical, clinical,
biomedical, health services, behavioral, and social research 6

In 2016, the NIH added mortality and prevalence data from two sources of consistent and nationally representative disease statistics provided by

https://report.nih.gov/funding/categorical-spending#/ 20263828752

understanding the NIH research portfollo and ts relationship to public health needs. However, NIH believes that the best way to understand disease
burdens is by examining patterns in the larger context of multiple methods and chosen on a case-by basis as appropriate for
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B8 An official website of the European Union  How do you know? v

ACT EU @ English ‘

Accelerating Clinical Trials in the EU

gle]nl=® About v | Our work v | Newsroom v | Documents

Better, faster, smarter clinical trials

Improving the clinical trials environment in the
European Union through harmonisation, innovation
and collaboration with stakeholders.

Our purpose

The Accelerating Clinical Trials in *

g e R N

https://accelerating-clinical-trials.europa.eu/index_en
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Global Regions Vv Q YA Select language v

orld Health
rganization

=

Donate

Countries v Newsroom v Emergencies v Data v About WHO v

\y@v World Health
¥ Organization
SEVENTY-FIFTH WORLD HEALTH ASSEMBLY WHA75.8
Agenda item 16.2 27 May 2022

Strengthening clinical trials’ to provide high-quality
evidence on health interventions and to improve
research quality and coordination

The Seventy-fifth World Health Assembly,

Recalling resolutions WHAS58.34 (2005) acknowledging that high-quality, ethical research and
the generation and application of knowledge are critical in achieving internationally agreed
health-related development goals, WHAG3.21 (2010) outlining WHO’s role and responsibilities in
health research, WHAG6.22 (2013) and WHAG9.23 (2016) on the follow-up of the report of the
Consultative Expert Working Group on Research and Development: Financing and Coordination,
WHAG7.20 (2014) on regulatory system strengthening for medical products, WHA67.23 (2014) on

https://www.who.int/our-work/science-division/research-for-health/implementation-of-the-resolution-on-clinical-trials
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News & analysis

Fromthe analyst's couch

httpa:/jdol org /101038/d41573-0 23-00102-

Investigating the origins of recent
pharmaceutical innovation

her, Markus Hinder, Alexander

#Checkforupdates

Table 2). 01 y asonly "
nated f other academic  were invented and developed internally. Bio

nventedassetsgained @

tions (MEAS)

ponent of the pipelines af such companies.  inventedin
Given andt

he

increasing level between

not obviou:

56 (41%) of these new
d

rma  (Supplementary Table 4).

Discussion

in
Our analysisindicates that the business modelof  dru
- !

haslargeh

nmaturereviews drug discovery

Valume 22 | October 2023 | 761-782| 81

THZITHROFERERIFRETE 10%FKin

a Total(138 drugs)
Internal

External Collaboration ~Other

b Biologics (48 drugs)

27%

C Small molecules (90 drugs)

44%

6% HB%%

Other entities

Universities

B pharma M Biotech Collaboration B Other academic

Fig.1|Origins of FDA-approved new drugsfiled by the top 20 biopharma companies between 2015-2021.

Schuhmacher A et al. Nat Rev Drug Discov 22:781-782, 2023 (Oct)

doi: 10.1038/d41573-023-00102-z
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US Universities Drive 87% of Academic Patents Supporting
FDA Drug Approvals from 2020-2024

9 months ago 2 min read [ Feedback Share

30BM® Adobe

Key Insights

US universities contributed patents supporting half of all FDA-approved drugs between 2020 and 2024, demonstrating their critical
role in pharmaceutical innovation.

American academic institutions accounted for 87% of all university-based patents linked to FDA drug approvals during this four-year
period.

® The analysis examined patent data from the FDA's Orange Book, revealing the substantial impact of US-based research on global
pharmaceutical development.

US universities have emerged as dominant contributors to pharmaceutical innovation, with new analysis revealing their patents supported
half of all FDA-approved drugs between 2020 and 2024. Among these academic contributions, American institutions accounted for a strik-
ing 87% of university-based patents linked to drug approvals during this critical four-year period.

Academic Institutions Drive Drug Development

The comprehensive analysis examined patent data associated with FDA-approved medications listed in the agency's Orange Book, which
catalogs drug products approved for safety and efficacy. The research identified that universities were responsible for key intellectual
property supporting half of all drug approvals between 2020 and 2024, highlighting their substantial involvement in pharmaceutical
innovation.

This finding demonstrates the critical role academic research plays in advancing medical treatments, with university-based discoveries
forming the foundation for numerous therapeutic breakthroughs that reached patients durin~ "\*/‘" timeframe.

Get scalable and secure hosting
that grows with your business

US Dominance in Academic P @ GoDaddy e

MEUNAPUBLIASI.COM

https://trial. medpath.com/news/2eb85977e49a24de/us-universities-d

Trending News

Science Corp Raises $230M Series C
to Advance PRIMA Brain-Computer
Interface for Vision Restoration

Servier Acquires Day One
Biopharmaceuticals for $2.5 Billion to
Strengthen Rare Oncology Portfolio

FDA Approves Lantheus' PYLARIFY
TruVu for Enhanced Prostate Cancer
Imaging

Tangram Therapeutics Initiates First-
in-Human Trial of TGM-312 for MASH
Treatment

U.S. Patient with Advanced NSCLC
Achieves Disease Stabilization with
Ivonescimab in China

a day ago

SEQSTER Launches 1-Click DataLake
Platform to Transform Clinical Trial
Design and Recruitment

rive-87-of-academic-patents-supporting-fda-drug-approvals-from-2020-2024
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LatestArticles Q

Stanford Medicine | NewsCenter |/ LatestArticles / Heart drugapproved by FDA

FDA approves Stanford Medicine-
developed drug that treats rare
heart disease

By Hanae Armitage

New drug treats a rare heart disease, transthyretin amyloid cardiomyopathy, or ATTR-CM.

Cardiology | November 27,2024

FDA approves drug for heart disorder caused by
transthyretin-mediated amyloidosis

News & Eventa for Human
Orugs

Action

2024411 825H
ﬂ&lFDAﬁc%

ind enhance:

EEREREICFTESEINNFAETT

Gillmore JD, et al. N Engld J Med 390:132-42, 2024
DOI: 10.1056/NEJMoa2305434

“ ORIGINAL ARTICLE H

Efficacy and Safety of Acoramidis in
Transthyretm Amylmd Cardlomyopathy

ABSTRACT

BACKGROUND
Transthyretin amyloid cardiomyopathy is characterized by the deposition of mis-
stin (TTRY in the hear 4 hiah.affinity

FDARBRDTIZH 1= ELERRRER
THAITS5tR%EB2: 154 LE LLEEAER
(62BN BEIANER EFEHKER)
(£20195E4 A /' i52020E108 DEIT
BEIADSUE LILEIDTHhA

HERIX. 202451 A11ESD
New Englance Journal of MedicineZ5 (165

RESULTS
A total of 632 patients underwent randomization. The primary analysis favored

The authors’ full names, academic de-

grees, and affiliations arelistedinthe Ap-  flded manamerie trancthure t Aearamidic ic

Kim JS, et al. Nat Biotechnol 42: 339-342, 2024
doi: 10.1038/s41587-024-02130-5

Careers&recruitment

Career feature

https://doi.org/10.1038/541587-024-02130-5

SPARKing academictechnologies
acrossthevalley of death

|®|Check for updates

Stanford’s SPARK program has established a process that advances academic discoveries to
industry partnerships or investigator-initiated clinical trials and provides training that enhances
career opportunities for its graduates.

ost promising academic bio-
medical discoveries donotben-
efit patients because they fail to
crossthe ‘valleyof death’,aterm
describing the gap between
where discovery science ends and where
research is sufficiently de-risked to attract the
m(erest 0fb|oph1rm1ceut1c1| companles or

A

Should academia step into this space? Will
engagingin translational researchweaken aca-
demia’s traditional mission of discoveryscience
for the sake of knowledge generation? Isn't it
therole ofindustrytoemploy triedand proven
appliedscience todevelopnew products? Such
concerns were well intentioned but failed to
considerthe many lost opportunities to deliver

bacacinc i masianeeidsh dical

There are many challenges in establishing
asuccessful translational research program.
While academia effectively provides the nec-
essary advances in basic research, there are
significant barriers for faculty to engage in
translational research. First, there is a mis-
alignment of incentives, since discovery
researchis more hkelylo attract large grants

dbich

acoramidis over placebo (P<0.001); the corresponding win ratio was 1.8 (95% confi-
dence interval [CI), 1.4 to 2.2), with 63.7% of pairwise comparisons favoring aco-
ramidis and 35.9% favoring placebo. Together, death from any cause and cardio-

in 1 drug developed at Stanford Medicine that offers hope
to people diagnosed with a rare cardiovascular disease,
X transthyretin amyloid cardiomyopathy, or ATTR-CM.
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Knowledge Foundations,
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Bringing Science to Market:
Knowledge Foundations, Inventor-Founders, and Performance®

Justine Boudou Maria Roche

Harvard Business School Harvard Business School

February 17, 2025

Abstract

In this paper, we examine how a startup’s knowledge foundations — embedded in its
core technology — influence its performance in the exit market. Using a dataset of 1,006
]’\i.“n‘npr‘“r‘ihn etartnne ‘Fr\11nr'1::lr] ]’\p‘hx-’ppﬁ ‘)nnﬁ Qnr‘ 9”15 ALt =} Fnr‘ﬂ-: nn twn 1([3"-" 'FQI"TI’\T':' |r’1\

ALR—FDER
BELHEHZEE->TLTH., FlEREEZBRNIE.
EX&TENTERIESNIEBRAR
KED/NAA-BEERRI—LT7YF1,0068t %747

ﬁgiﬁﬂ-"?ﬂﬂ«wmﬁf;ﬁ%mﬁ& M&A - IPO) pRTHhER

Horse (B2F94%1) &Jockey (inventor—founder) Dl & B H R

resources shape firm success.

Keywords: Firm Performance, FExits, Knowledge Foundations, Inventor-Founder, Spe- 1 3
cialized Scientific Knowledge




Clg. BF%
D SEKRMARIRIEET DICHIC
(&g NIFRL\DTL &%




Exhibit 17: Country ranking by readiness algorithm component scores | Country Readiness Score
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Exhibit 19: Readiness Score allocated trials difference to actual 2021-2023 trials by country — all industry
interventional Phase I-III trials
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Hata T et al.
Clin Transl Sci 14:1015-1025, 2021
DOI: 10.1111/cts.12965

11 October 2020 | Revised: 25 Neveber 2120 | Accepied: 3 December 2020
1

Regulatory and operational challenges in conducting Asian
International Academic Trial for expanding the indications of
cancer drugs

Tomomi Hata' | Kenichi Nakamura® | Kan Yonemori® | Emi Noguchi® |
Takiko Watanabe' | .Icmh)ukﬁnhn4 | Yen-Shen Lu® | Yoon-Sim \"alp‘S | KE[‘IjiTlel.lm’

Yasuhiro Fuj iwara®®
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TABLE 6 Subject examination fee borne by study sponsor (based
on the PATHWAY investigator-initiated trial experience)

Estimated reimbursement per subject
(Study treatment duration, 13 months)

Japan

South Korea
Taiwan

Singapore

US $0°
Special or specified medical care coverage

US $5500-15,000
US $10,000-12,000
US $10,000-14,000

“Partial expenses such as infectious disease test, pregnancy test, image copying

fee, etc. are borne by each hospital.
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The NIH Director’ s Panel on Clinical Research
Ic&3 IRERHZEORER (1997)

1. Patient-oriented research
Mechanism of human disease
Therapeutic intervention

Clinical trials “FGERFER"
Development of new technologies

2. Epidemiologic and behavioral research

3. Outcomes research and health service research

https://grants.nih.gov/grants/NIH Directors Panel Clinical Research Report 199712.pdf
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Clinical trials are a critical component of R&D to

establish evidence-based practice and deliver benefits
to patients. Access to a diverse pool of patients with
the ability to conduct trials at pace and scale
improves the quality and quantity of research output.
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Country
Readiness = Average (
Score

Clinical Infrastructure Score

Access to water —@ New drug approvals Population
Access to internet —e Healthy life expectancy Healthcare access and
quality index
Paying taxes —® Active site density Number of physicians
Trading across borders —® Affordability Patient need: Inverse new
. e drug reimbursement
Safety and stability —® Regulatory capabilities
Competition:
Sound government —® Start-up efficiency Inverse trial density
.
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Bringing Science to Market:
Knowledge Foundations, Inventor-Founders, and Performance®

Harvard Business School
Working Paper 24-021
Justine Boudou Maria Roche
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February 17, 2025

Working Paper 24-021

Bringing Science to Market:

Knowledge Foundations,

I { F d d In this paper, we examine how a startup’s knowledge foundations — embedded in its
nventor-roundcrs, an core technology — influence its performance in the exit market. Using a dataset of 1,006
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Abstract

resources shape firm success.
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20174  2018%F  2019%F  2020%F  2021F  2022%F

BE (B#) 12.4 22.8 18.6 135 10.0 9.1
ZOoka—u 1.0 2.1 0.1 1.0 0.0 1.0
ARENES 2.5 1.2 1.0 1.8 1.7 1.0
RELMAER 11.5 18.8 13.6 8.3 5.4 2.7

20174 20184 20194 20204 20214 20224

*E (85 6.4 9.9 5.1 7.0 3.6 4.1
Zokra—-n 2.1 0.1 0.1 0.1 0 0
ARENESR 1.3 1.6 0.2 0.1 0 0
R MR 3.1 0.5 0.5 0.2 0 0.1

BAE®2)IRB B EE 4 81 (BE A #REE : A EMITRBR)
IRBERE57E Bl s FE%)

- 110 1.0% ZXE2HER
ki e 2 110 36% BEEXEMN
LEEE 2816 249% HBHATILZLY
M R SAESRE 731 6.5%
T EIER 7,180 63.4%
BTHRE 82 0.7%

it 11,329
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H A KE
J-GCP 21CFR part 312.32
(ICH-GCP%FDA Guidance & L TZR)
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¥ ¥ IRBE:= BEEN B D5 E

-J-GCP(GCP #®)TCIIERHBEDRDKZIINETE

RREEEMICNATERBEORICRSHFERABRESNDS
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a5 -7 B
PATHWAEiﬁEﬁ'EQ?ﬁEﬁ%%EL lﬁm ( site cost) SSEPEﬂ

NCT03423199
country # of patient Per pst cost
KR 79,110,249 31 2,551,944
JP 85,569,540 118 /25,166
TW 96,148,637 24 4,006,193
SG 31,829,223 11 2,893,566
total 292,657,648 184
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Disclaimer: AERILEFEDEANRBEZTTEIDOTHY., iRTHHBOLRXLRBTIILLEEZTHE S,
The contents of this presentation represent the view of this presenter only,
and do not represent the views and/or policies of the PMDA and NCC
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