FERTENROKRAIEEIECRET SF5IR

ATFST7 YAt GRIFJO—X : 4888)
20246 H

& STELLA PHARMA

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



& -
BNCT CROZRHRMEFHIEEE) &




& Boron Neutron Capture Therapy (ROFZESREFEIREE)

IRUFRZESCEEME. BHERO—ETHSPEFRIZHEAS/SHE,
FEADIA—IhINEL . BLBESIRDRIG SN UWDABEE

‘HeBx (o HLF)
BISE v 1.47 MeV

478 keV

0[00

N
I m%: @{' p — —

K m (9 e
@ 7L:§.;|S1‘§ [ [

Boron-10{t &Y% Boron—-10{t&H 2hEFOREEICKY 0.84 MeV Boron-10{t &%

#5935 BIRICHAHMRRIZ  Boron—-10D#E5 R YA AT D AR A

mYAEND D BIRMICHIRIND

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



d BNCTOHIE DT

[NAL OBEICIE. SMBEEE (Gl « EFEE AR « BEHEEEL. BEBEES. BRATILBENG DN,
WINHN 1L DEED THAZTDITEEIT DS EIFE LU
T T. CNBEOEBEEZHEAENDEIEEENBBEMNMTONDS

IMRT SHERDEEH (L

IGRT BSREZHTHFEER (CHRTF
) )
w_ BT
BBSEEEROSEEL
4
=N
X#r, HOIB S5y re—sonmT

Y 4 RBEDRE < BIEH

/ (CEMDEES T EFIF LT

a7z =R (AR 5T

BNCT

— BNCTI(Z
EFMABRO—REES
+ Gafts REHSARORERTHS

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



a2 BNCTDOiRN
aEDimnN

----- BNCTHEfFYE -—----

.D

| NIRERDIRS P FBREY

D.D

1[0 - 1HDERIITHET

BEADRIEH VRS . BROBEEBENDERD AT HE

AR EEDH D75 (cBiEATEE

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



d BNCTO¥E/ BEBIERDODAUY b

F2HFFROAVY b

———e———

- DESAEPIETEI COEVERIE (71.4%) - I[EEHEDS A —HVMR0 - SEEHARBIAYAEUN
- HYAKRREZ &R (ChiE - ZEEMEHMELN
- BEHOEVNAUICEIRNEIG CED - IEHEEBEEZOBRENAICEMIG
BB (O] 2K 16[0]
SBENE §
(G ) » - - e
yeEHAR 71 fE] 71 fE] 418 fE 1
TAENER Y AKHRRRRAS T3+ 1 1.1 3 3Bk

X1 XER. BFE. ERFREIRERNERSE O e E R
X2 X#R. BBTFHR. ERITFHRIIRBE (E¥%hEEE) . BNCT(ZCBE (IbESYIEYIRIRLL)
%3 : GESESMEF=HP http://www.jshnc.umin.ne.jp/general/section 05.html

X4 MRBFHRT > —HP https://www.kobe-pc.jp/disease_1.html
%5 : QSTHRPEHP https://www.nirs.gst.go.jp/hospital/radiotherapy/explanation/doctor06.php

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.


http://www.jshnc.umin.ne.jp/general/section_05.html

EZRIAET) l/

:
W
o

l




ad d>EXR—23>200450 MCDWT

RDEDIPZFEDRI 7 [CBERSNDERMm. s, EMRm.

—fCERITSEZERU. BRI SER. B, XEHRZEMRTDEHICEDHMLEZBLELT D,
TUTCRMODAGRICEA U CERII DEM. A, 5. FEIHEOERREFZNRIRSEDTZH.
BEGRORMBERTDEEZNE LT D,

BNCTR/ROERERER [RF/RO=>2] &BNCTHIME:EE
AYER—>3>227 0459 FOBHRICH S,

AFHRO0=2"
(rtzEm) [N

BNCT

S5 £ 4
EF=IY=R L 4$§ EEEEEE&?HEE&

DRFE

s

| L T

EREMMTESGAST
[BNCT;A8#> X5 LsNeuCure®]

AR 4’& .‘;?q.‘*

L

EERiiasEIh

\

-
bt 7 -

DFF

LY

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



g ESXRAEFTIV (EA)
BRI EFI

(FA3K - RN S LHEROEE - RFTEF TZBHLTITD)

) & - BR5E
3R - HFE s S

" HERF HELGER ===t
GV L STRpN BR=5S

WXJLJUL
ST WM IREX—H— /\
oL | mERE
BIRETILICL DSV FlaER

—— $HFI=R : §¥185%

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.



g ESRIAETEFIV (BRE)
B#BR - IS0 PUF 1 EFIL*

(FBHNREEENS A RTD bDFE, B - /-~ —EOREICIGUEER NS D)

& STELLA PHARMA

A
l i o1 o= =
Jgo z@a
AR - FI3E BT TR
x ERERE DS

SAEA7O N RHAISHE

BN PR frRzEO0-1 YU+

KAA—=2F]

QEHVUF»{ I)Ea

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.

10



4 ESRRAETIV (HE - BREEERINEX)
Bt (i) 5L (FE)

(HIE - BR5E - MHFE TZ B TITD)

EREREARZ 1709 ARFE I fAE

(=511 = =S ﬁﬁE
<13 * HXJCU

AR5E7c b

o S
. o
. .
.....
------
-------
-----------------

------------
--------------
----- W]
;;;;
.
ooooo
o o,
o .,
3 s
) .
4 .
.
Q
Q

o i D

—_—

BN & B URISOREZHH
—  EREREOBRETIV

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.

11



g BNCTRRDFEEEm [ AF/RO=>°]

MEMNESEA
17_'11':0::) ®,=.§;‘i§ﬁ31/\‘\y7‘9000mg/300 mL  (F&R&ES : 30200AMX00438000)
[ARHIX 53] MHEERFER IR EMSFSOULSZECLIDERTSICE
[—h%a] MROT 75> (19B)

CUEEESIES UIBRABE/XBPMETIT T (SBPh B FE DIALRENE

[(BERURAZE] BE., KACE/ROIT7ZS> (10B) &EUT. 12D 200 mg/kgDiRE T
2RISR T T D, TDE. REIPAIADOPEFHRORE Z5IE L. BEH(E
18518720100 mg/kgDRE C/ROT 75> (10B) ZrUEahEd B,

eiil) 444,215 /&=

Sy
10

AR

> 990,

BTE 1 2~8CTHRIF

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED. 12



d aBlcChhDEHR
RISERAEL S EckD. BEROEREOSIBNER

® X

AFHROZY) © smmeszs v 5 9000 mg/300 mL NeuCure g .
L& e
A 52 S
(AE60kgDEBENET 238555FM (238,5008%) . N
1ECO= 443 2020568 1EICERMECRIBER | r A
(KE (C L D{EFRLE LT ED) (B8 U CE COEBICEEG LB E)
4 I
BNCT:a= RREAICLS RRERENECSS EREOSIBE
1EOFRENIRETE St BRE&IED L
{14005 H 30%* (FRSIC K D ZXE)) —EEEETER
\ / X70MRBET (270U L T—EDMEBN GBS

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED. 13



d BREREMEDGERICKROENDIED

EREAER (&SF0LS) &lF

BRSAGPIEISRRICH TS QOLDIET

EERHBER O IZRENER L TVS,
o NMINEED L THRERHKEE (T - RERL)
o HAEFEZIXD L TEEILMEE (5. WH. BHEQL)
o BAMMDAZRRDIMRFORIBOAZI A Z 1T DAL

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED.

IR ERK FHEREERS

x
T - »

TR

HRDZEAL

BESEERE (C(FINS D AZE D EiaBmh wE,

W AZZa T T2 DIRE M

aEEROERDE (QOL) D

BEMNISACRE

HFf © BAREREESPEF =

14



d BNCTD;EEZIRICDWNT

SREARPIEZ WSk & UIZERARER(Phase. II) DER

RE  BRERELENMNA. IFRFELENA (R 82156 T BRPRABRIER K D Fh7Z(C1FRk)

ST NFE K2
23.8%, BNCTI(Z. fhDiaEEIRIEN RV EESEEPERE(CH LT,
EULEXR (BEEfE)\HR) =rUe

BEEIIRNMESNB T ECkD, R, W, 1A,
RS DHEENSRTF &1L, QOL(45EDE) Db LA
TEZ3

X1 TR HINABEEZFBECHVWZER. ThiaEz =L IZ@Oon AL
MNE U <IFTHBRULIZED

X2 TEEME: TE(CEBEMERLTND

X3 WFf BEE - LERLEBERGBATIER SR ERRSS

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED. 15



a SR DFr - Strengths -

@ EFHD [BNCT] DHFZFEHKER

CNFCTHFAN(CBNCTHRI CRERFARZR (TTZHH(TE L. SHEEFRUMOBNCTR/RORERE M
[ AF/ROZ2®] OESBAGRZHWNZUE U,

@ \—= b F—LDEECKDumENE

BNCTICHEARBR/EABNCTHPMFIRIIRE (MRes) (. EREHEMIERANSHZSOHIERD
IiEEE A — 1D — EHAFREENSEE LU TWNET,

@ JIL— T ORI

BNCT(CHEARTR/ARBIDOESEMENDRE. SHOBGREHTHIRT ST I T 7HRASHNLEAT
Iff—. TORMERMEELTHED. SHERELIHRZERITTEDET,

@ SU R RENE
S (JIRE. MEREPEREMERESZWNRE UCRAREZERN TESH THDFT .. HRENSEH—

BNCTRHAGREZHE I D L DRIEZLEOFMEX TLET . BNCTZEHFANLAL TV EHI(C,
BEUVREZBEELXT,

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED. 16






2 FICRES VT DEIKIC KB HIBRIEDILKX

HABRBIEHIEORE

thiz (SRR Z Gl D lcidiaisz 2T AN =i

AODGEE b ZERER E U T, BNAEREDOETIEN MADAEL. W DhDaEEZEAEHDETZEE
Uil Tulhd, HYEEND —A%EY,

S C(EAARTZ T TR < R RMER], PAFKRIEERESNISHRR CIERL< . BERANIREEE
CNE CEIMENEST U C S sl 5 o & 0. BIRSR HiisC RBHE T2 & TN EAMIAG. ABREEELL T
PUNTE., BIMEHRRIGERT D ERIAENTLD rFDET 3R,

) "4

MABEREETG (L. IR EY UT 1 ZRITANT
MIBRRZILAK T DEBZB L TLD.
EEDEA : BAREEEZEDSS
Bt ASEIREETIIR (L8515 B AT S—ROIEMBRF AN ANDBISIEA (20152128) DA >/t~

2015F F Tih' ABEEMES (FBFEFI30EMA~ 150EBAMUTLEA, 2016F(FRTEFEMNS900{EMIT <
B HiHBARRE(E2072/8MH £ 2000/8AZ =B LT,

AR : SO Xonline, 2017F10A13BAH HHAFRITIS 164 (C1IKMZEH 2565(C13k4,0008ME(1C REFEEMERER ] L DKM

COPYRIGHT © STELLA PHARMA CORPORATION. ALL RIGHTS RESERVED. 18



d BN ThimDAEETE

[AxF. {7/ ] OERELT
BNCTZEH

e A
/ K
Q
o K
gusEEENL, Q %
o* , » .
. . 0 .
~ .
.

L2
. .
o -
L)
"Tanamnsd®

BNCTODHIZ IR

9 US$ 1,295.20 Million
%2030
BNCTODHIZRIE
Y ) US$ 541.54 Million
BNCTODHiZHHE 52030 N
#J US$ 327.32 Million FI : US$ Million
%2030 By Region 2025 2026 2027 2028 2029 2030
North America 83.65 120.34 184.31 278.63 303.48 541.54
Asia-Pacific 52.73 78.78 111.52 167.00 236.56 327.32
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Safety of Boron Neutron Capture Therapy with Borofalan(10B)
and Its Efficacy on Recurrent Head and Neck Cancer: Real-
World Outcomes from Nationwide Post-Marketing Surveillance

Clinical Results and Prognostic Factors in Boron Neutron
Capture Therapy for Recurrent Squamous Cell Carcinoma of
the Head and Neck Under the Japan National Health Insurance
System: A Retrospective Study of the Initial 47 Patients
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Safety of Boron Neutron Capture Therapy with Borofalan(10B) and Its
Efficacy on Recurrent Head and Neck Cancer: Real-World Outcomes
from Nationwide Post-Marketing Surveillance
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by Mariko Sato 1.2 & Katsumi Hirose 1.2" &%, satoshi Takeno 3.4 & Teruhito Aihara 3.5 &,
Keiji Nihei 34 B2 Yoshihiro Takai 2 &, Toshimitsu Hayashi © & Kosuke Bando ¢ & Hitomi Kimura 5 &,
Keisuke Tsurumi 7 & and Koji Ono & &

Article Menu

Table 6. Response rate in patients with SCCHN and NSCCHN.

1< Order Article Reprints

SCCHN (n = 137) NSCCHN (n=17)

ORR, % (95% CI)
Best overall response

72.3 (64.0-79.6) 64.7 (38.3-85.8)

CR, # (%) 63 (46.0) 8 (47.1)
PR, n (%) 36 (26.3) 3(17.7)
SD, 1 (%) 31(22.6) 5 (29.4)
PD, n (%) 6 (4.4) 0

NE, 1 (%) 1(0.7) 1(5.9)

Abbreviations: SCCHN, squamous cell carcinoma of the head and neck; NSCCHN, non-squamous cell carcinoma
of the head and neck; ORR, overall response rate; Cl, confidence interval; CR, complete response; partial response;

5D, stable disease; PD, progressive disease; NE, not evaluated.
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JAPAN PIONEERS A NEW CANCER

RADIATION TREATMENT

BORON NEUTRON CAPTURE THERAPY is being used in Japan to target and treat head and neck tumours.
Many other countries are now building facilities.

In 2020, Japan became the
first country to approve boron
neutron capture therapy
(BNCT), 2 new highly targeted
radiotherapy for cancer.

Like many other radiotherapy
cpticns, BNCT di

damage to tissue onits way

to the target tumour cdlls. To
do this, patients are givena
beron-contairing drug designed
to accumudate in tumcur cdls.
Shertly after, doctoes release 3

of radisticninto the bedy to kill
cancer cells. But BNCT — which
e less intense bearrs than
traditional radiotherapy — makes
e of a targeted interaction
between boron n the tumaur
and newtrons in the beam that
redeases a strong radiation
lccaly, minimizing damage to
healthy tissus.

InJapan, BNCT has been
approved for the trastment
of unresectable sdvanced
or recurrent head and neck
tumours, explains Kcji Ono,
director of the Kansai BNCT
Medical Center at Osaka
Medical and Pharmaceutical
University. Standard treatments
such as chematherapy, ather

streamn of k gy

using a compact particle
accelertor, iradiating the now
bomn-huvy tumaur tissue.

pazs through. The cancerillng  and neck can be treated with
effects of BNCT arisesfromthe  BNCT, sy Oro. But when
destructive alpha and ithium tumcurs sit in deep crgans,
particles that are produced such az the pancreas and fver,
strikeanstomnof  it's ing to deliver the
boeon. So, by ermuring the borcn  neutrors to the site of the cancer.
is akeady inside tumcur cells, The problem sayz Ono, is that
the cal-kiling alpha and ithium  the neutrons uzed for BNCT are 3
particles can be more easily relatively wesk foem of radiaticn

restricted to tumour tissue and
Ty 5 Z

k gy neutrens

carry o electrical charge, they
doelt darnage the cells they

o y
The hope is that cancers
beyond thaze of the head

and carit be applied deepin the
body at therapeutic levels. Head
and neck cancers are usually
near the surface and 50 are
relatively accessible.

HIGHER CONCENTRATION
One potertial way to treat
desper tumoursis to delivera
higher concentraticn of boron

to cancer tissues. That way,

even a weak beam of neutrons
can have  therapeutic efact.
Existing drugs can make borcn
preferentially accumudatein
tumeur cells, compared with
normal cells, with a ratio of about
3510 10! " we find 3 new boron

radictherapies or targeted compeound that can reach aratio
pharmaceuticals, are stil the of 10t 1, then many other types
First cheice for head and neck of cancer coud be treated with
cancer. However, BNCT iz now BNCT," Ono says
avaiable for more intractable One reszarcher trying to make
cases, Ono explains. drugs that can boast the boron
Across Japan, more than uptake of cancer cells is Koki
500 patients with head and Uehara, Presidentand COO at
neck cancers have baen treated Stella Pharma Corpin Osaka.
wsing the technelogy so far, and He knows all about boron
the numbers of patients are carrying agents,  Stella
increasing each year. produces the crly ane approved
in Japan for BNCT. "We are the
STRIKING EFFECT | anly company in the woeld that
Traditional rad Py uses e P p laratce system (picturad), vroudesa drug for this purpase
beams of powerful inizing 1o producs 3 straam of nautroms that and grade”
radiation, such 2= X-rays or P tumeur tiezua. Ueharanys
carbon ions, to directly kil 2 Apatint s for which ks baing. Several feats of engineering
tumaur cels. BNCT, however, \sadin. were required to create this
ez 3 method that does less EVY agent. Natural bercn comes as

Advartiser ratains xcle respasaibility far contant

For along tima tha caly visbla.
sowca of neutrons was 3 nuckar
reactor. Today, neutrons are

produced from the tips (plctured)
of compactpartick accaketors.

amix of two types, but caly cne
of theze isatopes — boron 10 —
absorbs neutrons. Some 80% of
natural bercn s the other typs,
baran 11, Stella Chemita Corp,
whichis associsted with Stella
Pharma, iz the crly Japanese
company that has 3 way to
enrich the beren 10 content of
its agents to levels acceptable
for BNCT trestment in Japan.

In addition, Stella Pharma
Corp has created a structure for
the agent that clasely resembles
phenylalanine, a basic cell
metabolite. As pherylalanine is
required by tumour celsin large
amcunts — because of their
rapid growth and proferation —
this ensures preferential takeup
by cancer calls compared with
healthy cells.

However, beron-containing.
drugzare nct very soluble
in water, which makes them
difficult to administer into the
bloodstraam in large quantities.
For the neutron therspy to
destroy cancer calls, tumcurs
must accumulate more than
20 parts per million of boron,
s0 patients must receive a high
intravencus dose of about
500 mg per kilogram of
bodyweight, or 30 g of the drug.
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raised in 1936, just four years
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available or under construction,

has 3 solubilityin water of just ~ sHer neutrons were discovered.  in countries from the Urited
0.6g/litre, meaning the patient But for decades, the cly Kingdem to Thailand.
woudhave tobe dripfedmore visble source of newtrons was Researchers in Japan are
than 50 lires of sclution. Toget 2 nuclear reactar. alza explering whether BNCT
around that, Uehara says the That's changed in recent can help treat cther types
company expers i years, with th f  ofcancer. gaki has been
aciditives, eventually d H based gating the use of BNCT
amix that mads ther agent BNCT system Accelerstorsuse  to treata vanety of cancers,
almast 100 bimes more sciuble.  electromagnetic fields arradio including 3 study of patients
That's the key breakthrough that  frequency dectric fiddstopropel  with scalp angiosarcomas?,
has made 3 clinical application of  charged particles to very igh which are cancers of the blocd
BNCT poasible, he sayz. speadz and energies. Through  and lymph vessels. He says the
acjusting the sccalerstion energy  cutcomes give him scme hape
THERE ARE of their systemn, this process can for wider use. @
NOW 33 BNCT  row be usedto produce a stable
xox"deEE supply of neutros, says lgski.  REFERENCES
1. Seneviratne, D. of of. Concers
OR UNDER  comeact TECHNOLOGY 3009 (2022).
CONSTRUCTION, injspon,=n g 2 Atomic Agancy.
INC ‘I’ﬁﬁ BNCT system developed by v b o
Sumitomc Heavy Industries, Lbd, 710 Vinma 2023.
UNITED  reccivadreguistory soprove 3. Iga, H. atal Cho. Tiamet, Omcal

Ancther innovation that
has beenimpertant to BNCT
iz the way the neutrons are
made, says Hirazhi Igaki, hesd
of the Department of Radistion
Oncology at the National Cancer
Center Hospital in Tokyo. The
theory that BNCT could be used
to treat cancer cells was first

in 2020. Other similar devices
developed by CICS, Inc. are
undergoing crical frils st

the National Cancer Center
Hospital. While ztil complex and
expensive, this technology cffers
2 more convenient scurce of
neutrons, says Igaki.

Other courkries are catching
ca According to the Intarrational
Atoenic Energy Agency, there
are now 32 BNCT facilities

128-133 (2022)
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