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OcHoBbl BH3T

Bop-HenTpoHo3axBaTHasa Tepanua (BH3T) —
n3dmpartenbHOEe YHUUYTOXEHMNE KITETOK 3110Ka4YE€CTBEHHbLIX ONyXoneu
NYyTEM HaKoOMNMeHnsa B HUX ctabunbHoro naotona 6op-10
N nocnegyroLwero odnyyeHns annTennoBbIMWU HENTPOHAMMN.

BH3T — kaHaMaaT Ha METOAMKY NeYeHust rmmobnacTombl Mo3ra 1 ap.
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OcHoBbl BH3T

3 ceownicTea °B(n,o)’Li:
1) ceyeHue nornoweHua TenrioBoro HemtpoHa = 3 835 6
2) 84% aHeprumn pacnaga (2,79 MaB) — sHyTpn 10 MKM
3) 6bop HepaaMoOaKTUBEH N HETOKCUYEH
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OcHoBbl BH3T

3 ceownicTea °B(n,o)’Li:
1) cevyeHue NOrnoLweHna TennoBoro HemtpoHa = 3 835 6
2) 84% aHeprumn pacnaga (2,79 MaB) — sHyTpn 10 MKM
3) 6op HepaaMoOaKTUBEH U HETOKCUYEH
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OcHoBbl BH3T

3 ceownicTea °B(n,o)’Li:
1) ceveHune nornoweHna TennoBoro HenTpoHa = 3 835 6
2) 84% a3Heprumn pacnaga (2,79 MaB) — BHyTpu 10 MKMm
3) bop HeEpaOMOaKTUBEH N HETOKCUYEH
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OcHoBbl BH3T

3 ceownicTea °B(n,o)’Li:
1) ceveHune nornoweHna TennoBoro HenTpoHa = 3 835 6
2) 84% a3Heprumn pacnaga (2,79 MaB) — BHyTpu 10 MKMm
3) bop HeEpaOMOaKTUBEH N HETOKCUYEH
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OcHoBbl BH3T

3 ceownicTea °B(n,o)’Li:
1) ceveHune nornoweHna TennoBoro HenTpoHa = 3 835 6
2) 84% aHeprumn pacnaga (2,79 MaB) — sHyTpn 10 MKM
3) 60op HepaanoaKTMBEH U HETOKCUYEH
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OcHoBbl BH3T

Yto HyXHO Aana BH3T:

1. JoctaBuTtb 60p-10 B onyxonesBble KNeTKM
(goctatodHo 50 ppm, B 340POBLIX KIIETKAxX — pa3a B 3 MEHbLLUE)

2. OGJ'Iy‘-II/ITb MOTOKOM 3rnnMTErIi1oBbIX HGI?ITpOHOB

TpeboBaHUA HAa NYYOK HEUTPOHOB:

« 10° anMTennoBbIX HEUTPOHOB Ha CM? B CEKYHAY ANs Tepanuu B TedeHne 1 yaca
«3NUTENNOBbLIX» — Ny4ylle ¢ aHeprusamm ot 1 k3B go 30 kaB

*  MWHUMYM ramMmma-ussiydeHus, TenroBbiX HEUTPOHOB U BbICTPbIX HENTPOHOB

[103b!:

« “OopHas” nosa — oT anbda-vyactuubl U sgpa NnMTmg

* raMmma — OT MornoLeHnst HemTpoHoB 6opom (478 kaB) n Bogopoaom (2,2 MaB), ot Li muweHn (478 kaB) n np.
* “ObICTPbIX HENTPOHOB” — OT pPacCeAHUSA HENTPOHOB NPENMYLLIECTBEHHO Ha BOAOPO4E

« “asotHas” gosa — 580 k3B npoToHbl oTaadn B 1*N(n,p)i4C



NUcTtopua BH3T

1932 — oTKpbITHE HenTpoHa — G.Chadwick
HenTpoH — Tskenasi aneMeHTapHas Yactuua, He MMetoLLasi anekTpmyeckoro 3apsaa.

Bpems xun3Hm B cBobogHomM cocTtosiHum — 880 cekyHA.

naypeam Hobenesckoil npemuu no ¢uzuxe 3a 1935 200.



NUcTtopua BH3T

1932 — oTKpbITME HenTpoHa — G.Chadwick
1935 — onucaHue peakuum °B(n,a)’Li — H.Taylor n M.Goldhaber
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NUcTtopua BH3T

1932 — oTKpbITME HenTpoHa — G.Chadwick
1935 — onucanune peakumn °B(n,o)’Li — H.Taylor n M.Goldhaber
1936 — npeanoxeHue BH3T — G.Locher

THE AMERICAN JOURNAL

OF ROENTGENOLOGY
AND RADIUM THERAPY

VOL. 36 JULY. 1936 ‘ No

BIOLOGICAL EFFECTS AND THERAPEUTIC

POSSIBILITIES OF NEUTRONS
By GORDON L. LOCHER, Ph. D.



UcTtopuma BH3T — | atan

1932 — oTKpbITME HenTpoHa — G.Chadwick

1935 — onucanune peakumn °B(n,o)’Li — H.Taylor n M.Goldhaber

1936 — npegnoxenne bH3T — G.Locher

1940 — nepBoe 0bny4vyeHne doparMeHToB onyxonn ¢ 6opHon kncnoton — P.Kruger
1951 — cenekTMBHOE HakKonmeHne 6opa B ONyxoneBbix KneTkax naumeHta — W.Sweet

| aTan (1951 — 1961)
KnnHunyeckne ncnbiTaHust Ha cneumnanbHO NOCTPOEHHbIX peakTopax B boctoHe (MIT) u bpykxeBeHe

e




UcTtopua BH3T — Il aTan

Il aTan (1968 — 1992)

VccnenoBaHua Ha peakTtopax B ANOHUN

C 1968 r. H.Hatanaka ctan npumeHsaTb bopkantaT HaTpma BSH, cnHtesnpoBaHHoro A.Soloway, 1 NpoBOAUTb
OTKPbITOE 0bfy4YeHne onyxonu nocrne xumpyprun. jobunca sneyatnsaowmx pesynsratoB — 5-netHa4
BbKMBAEMOCTb cocTaBura 58% ansa rpynnbl NauMEHTOB CO 3/T0KAYECTBEHHLIMUY rInomMamMmun 3 1 4 rpagauum




Uctopua BH3T — Il aTan

IIl aTan (c Ha4yana 90-X Ir.) - KNMMHNYECKNEe UCMbITaHNUS FMYOUHHBIX BHYTPUMO3IOBbIX OMYyXOnen ¢
NPUMEHEHMNEM MYYKOB 3MUTENNOBbLIX HEMTPOHOB OT SiAEPHbIX PEAKTOPOB

peakTop ropof, CTpaHa rogbl NpoBeAeHNsA TepanMu  KOJIMYeCTBO NauueHTOB
BMRR BpykxenseH, CLLUA 1951-1961, 1994-1999 42
MITR MIT, BocToH, CLLUA 1959-1961, 99
MIT-FCB 1994-2003
KUR Kyoto University Research Reactor 1974, 1987, 1990-2006, 563
Institute, Kymatopu, AnoHus 2009-2015
JRR-3 JAERI, Tokan, AnoHua 1969 1
JRR-2 1990-1996 33
JRR-4 1999-2015 105
HTR Hitachi Training Reactor, Tokan, AnoHns  1968-1974 13
MulTR Musashi Institute of Technology 1977-1989 108
Research, Tokno, AnoHusa
FiR-1 XenbCcuHkn, PnHNAHaMA 1991-2011 314
HFR MNeTtTeH, Nonnangusa 1997-2004 30
LVR-15 Pes, Yexusa 2000 2
R2-0 Cryncsuk, Weeunsa 2001-2005 22
TAPIRO ENEA, Pum, Utanusa 2002, 2004 2
THOR CuHbYXY, TanBaHb 2010-2015 34
RA-6 bapunoye, ApreHTnHa 2003-2015 7

(cocmosanue na maii 2015) UTOIO: 1375



Uctopua BH3T — Il atan

Il aTan (c Ha4yana 90-X rr.) - KNMHUYECKMNE UCTbITAHUSA TNTYOUHHBIX BHYTPMMO3rOoBbIX ONyXOSeun ¢
NPUMEHEHNEM MMYYKOB 3MNUTENSTOBbLIX HENTPOHOB OT SAEPHbIX PEeaKkTOPOB

Buabl 3no0Ka4yeCcTBEeHHbIX onyxoneﬁ, noaABEepPrHyThbiX Jfie4HeHN Ha peakKTopax.
* MUOoMblI

* MeJlaHOMa

° onyxorib wewn

° MEHUHI’Moma

° Me30TeJTINOMa NJieBpbl

° renarouennndapHad KapunHoMa

Head and neck cancer

Photo courtesy of

Osaka University
Before BNCT After BNCT
Cancer grew aggressively, The tumor disappeared
rupturing the skin and almost entirely. High quality

emerging outside. of life (QOL) was achieved.
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NcTopua BH3T — [l aTan
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UcTtopua BH3T — IV aTan

IV atan (c 1 nroHsa 2020) - ncnonb3oBaHMEM YCKOpPUTENEN 3apsXKeHHbIX YacTul, angd
NOSTy4EHUS MYYKOB ANMUTENSTOBLIX HEUTPOHOB

CayepBeunH (NCT):

“KntoueBon gpaktop anga ycnexa bH3T B nepByto oyepenb 3aknoyaeTcy B
Konnabopaumn mexay pasfiMdHbIMU gucuunnmHamm, ot agepHon ousnkn oo
XUPYpPruun, ot XmMum 4o paguaummoHHON OHKOMNOrnu, OT MateMaTukm 4o
paguobunonorum. ...

BTopown BaXKHbLIN aCcreKkT COCTOUT B HaNMM4Ynm HageXxHoro UCTOYHMUKa HEUTPOHOB,
pasmeLlaemoro B KnuHuke. [1o Tex nop, noka texHnyeckme npobrnemol He ByayT
peleHbl, He byaeTt peanbHoro nporpecca B bH3T.

ACneKT fiekapCTBEHHbIX NpenapartoB, KOTOPbIW paHbLLe YacTo Kasascs y3KMM MeCToM
BH3T, meHee BaxeH. [1Ba npenaparta, KOTopble yXXe NCNnonbL30Bannch B
KIMMHNYECKUX UCMbITaHUAX, a UMeHHO, BSH 1 BPA, obecneynBatoT 04EHb XOPOLLNIA
rpagueHT 6opa mexay HEKOTOPbIMU OMYXONAMN 1 OKPY>XakoLLUMKU HOpMaribHbIMU
KneTkamm, 4Tobbl NNaHNpPoBaTb 1 MNPOAOIKATb KIMHUYECKNE UCMbITaHnA.”

Wolfgang Sauerwein -Andrea Wittig
Raymond Moss - Yoshinobu Nakagawa Editors

Neutron
Capture Therapy

Principles and
Applications

%’E\_ Springer




TeKkyLwmm cratyc

The International Society for Neutron Capture Therapy about ISNCT v~ News v Congress Neutron Capture Therapy v Repository v  Contactus! Q

Search

International Society for
Neutron Capture Therapy

The ISNCT is a muladisciplinary nonprofit professional and educational association founded in 1983. We aim to facilitate the continuing
development of Neutron Capture Therapy, as a nuclear medical procedure for treatment of some of the most sedous forms of cancer, and possibly

also as an aid in the management of certain non-malignant diseases.
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e |9 NEUTRON CAPTURE THERAPY

¢  ACCELERATING A NEW HOPE'IN THE FIGHT OF CANCER
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Tekywmm craTyc

1 C-BENS Particle Radiation Oncology Research Center of Kyoto University in Kumatori, Japan Cyclotron BNCT research experimental use

& NeuCure (BNCT30) Kansai BNCT Medical Center, Osaka Medical College, Osaka, Japan Cyclotron Clinical BNCT patient treatment

5 [l [cf==] Edogawa Hospital BNCT Center, Japan RFQ Clinical BNCT under construction

7 nuBeam Helsinki University Hospital, Finland Electrostatic Clinical BNCT commissioning

9 NeuPex Xiamen Humanity Hospital, Xiamen City, China Electrostatic Tandem Clinical BNCT commissioning

n VITA Budker Institute of Nuclear Physics, Novosibirsk, Russia Electrostatic Tandem BNCT research experimental use

13 NUANS (Dynamitron) Nagoya University, Japan Electrostatic BNCT research experimental use

15 ESQ CNEA, Buenos Aires, Argentina ESQ BNCT research under construction

17 D-BNCTO2 Dongguan People’s Hospital, China RFQ Clinical BNCT under construction

19 KIRAMS AB-BNCT Korea Institute of Radiological and Medical Sciences (KIRAMS), Seoul, South Korea Electrostatic BNCT research under construction

21 Legnaro-RFQ Legnaro National Laboratory, Italian Institute of Nuclear Physics (INFN), Legnaro (Padova), Italy RFQ BNCT research under development

23 CYCIAE-14B (CIAE AB-BNCT) China Institute of Atomic Energy (CIAE), Beijing, China Cyclotron BNCT research commissioning
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1. C-BENS (Sumitomo) Sumitomo Corporation

C-BENS — 30 M3B 1 mA UMKNoTpoH + Be muwieHb

1. Institute for Integrated Radiation and Nuclear Science, Kyoto University, Kumatori, Japan (c 2012)
2. Southern Tohoku BNCT Research Center, Koriyama, Fukushima Prefecture, Japan (c 2016)

3. Kansai BNCT Research Center, Medical University, Osaka, Japan (c 2020)

12 mapTa 2020 kKomnaHuA Sumitomo nosyuynna paspeleHne Ha U3rotTossieHme, NPoaaxy u npumeHeHme 8 bH3T
pa3paboTaHHbIX UMK 30-M3B UMKNOTPOHA U BepUNINEBON MULLEHM.

25 mapTa 2020 KomnaHusa Stella Pharma nonyumna paspelwieHune Ha npumeHeHune ansa BH3T «ctebopoHmnHa» — npenapara
agpecHon aoctaBku bopa.

C 1 nioHAa 2020 npu noaaepKKe MeaULMHCKOro CTpaxoBaHUA HAaYano0Cb YMcToe KanHuvyeckoe bH3T B MeanuuHckom
Konnepgxe Ocaka u B rocnutane B Kopuama

b
B3




1. C-BENS (Sumitomo) Sumitomo Corporation

C-BENS — 30 M3B 1 mA UMKNoTpoH + Be muwieHb

1. Institute for Integrated Radiation and Nuclear Science, Kyoto University, Kumatori, Japan (c 2012)
2. Southern Tohoku BNCT Research Center, Koriyama, Fukushima Prefecture, Japan (c 2016)

3. Kansai BNCT Research Center, Medical University, Osaka, Japan (c 2020)
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1. C-BENS (Sumitomo) Sumitomo Corporation

2016-2018 — KAnHUYecKue nucnbiTaHna ¢asbl || — onyxonu weun n ronosbl, rmobnacTtoma

Radiotherapy and Oncology 155 (2021) 182-187

Contents lists available at ScienceDirect

Radiotherapy and Oncology

Neuro-Oncology Advances

&

ELSEVIER e T o eEe ey e e e 3(1), 1-9, 2021 | doi:10.1093/noajnl/vdab067 | Advance Access date 20 May 2021

Original Article

Boron neutron capture therapy using cyclotron-based epithermal [ o) - -

neutron source and borofalan (1°B) for recurrent or locally advanced e Accelerator'based BNCT fOl' patlents Wlth recurrent
head and neck cancer (JHN0O2): An open-label phase II trial glioblastoma' a multicenter phase II study

Katsumi Hirose >, Akiyoshi Konno ¢, Junichi Hiratsuka ", Seiichi Yoshimoto', Takahiro Kato *"%,

Koji Ono', Naoki Otsuki™, Jun Hatazawa ", Hiroki Tanaka °, Kanako Takayama®', Hitoshi Wada "',

Motohisa Suzuki ™', Mariko Sato *™#, Hisashi Yamaguchi ®', Ichiro Seto ™, Yuji Ueki®, Susumu lketani®, .. . ) - .. . . .
Shigeki Imai ®, Tatsuya Nakamura®" Takashi Ono b% Hiromasa Endo ™ Yusu{(e Azami Pk Shinji Kawabata®, Minoru Suzuki, Katsumi Hirose"”, Hiroki Tanaka”, Takahiro Kato, Hiromi Goto",

Yasuhiro Kikuchi ™, Masao Murakami ™, Yoshihiro Takai®" Yoshitaka Narita“, and Shin-Ichi Miyatake

Prof. Shin-Ichi Miyatake: “In Japan, Japanese BAS BNCTEME S

authority permitted BNCT only for these | 2020.6|2020.7|2020.8 | 2020.8 |2020.10|2020.11|2020.12|2021.1(2021.2|2021.3 |5

B, REEEERIE 1 1 3 ] 0 3 1 a 3 ] 20
H&N cancers, since June 2020. So we started
accelerator_baS_Ed BNCT Sln-Ce then Wlth the 2021.4|2021.5 2021 .6 20217 [2021.8 | 2021.9 [2081.00 | 202101 |2021.12|2022.1|2022.2|2022.3 |8
coverage of national health insurance SBERETH 3 4 3 1 5 4 3 4 2
system”

+ refractory and recurrent high-grade meningiomas (17 cases for
these 2 years) as clinical trial with governmental support



2. iBNCT (University of Tsukuba) a?a%a?a

iBNCT — 8 M3B 5 mA nnHaK + Be muiwieHb @

1. BNCT Center, Tokai, Ibaraki Prefecture, Japan

Dr. Hiroaki Kumada: “Joxnunuueckue ucnoimanus cmapmosanu ¢
Hos0ps 20217




3. CICS (Cancer Intelligence Care Systems)

CICS — 2,5 M3B 20 mA nuHak (Hitachi) + Li muweHb
1. National Cancer Center, Tokyo, Japan — KanHunyeckme ncnoitaHmna ¢ 2019
2. Edogawa Hospital, Edogawa, Tokyo, Japan

Prof. Hiroshi lgaki: “We have started a clinical trial
of BNCT for skin melanoma and angiosarcoma
In November 2019 (about one patient per
month)”.




4. nuBeam (Neutron Therapeutics) :& neutron
S therapeutics

nuBeam — 2,5 M3B 30 mA ycKopuTenb npamoro geicremsa + Li muweHb
1. Helsinki University Hospital, Helsinki, Finland
2. Shonan Kamakura General Hospital, Kanagawa, Japan

(Tokushukai Medical Group)

&
™
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| ]
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B BRT

OXunpaatoT pa3pelleHne Ha npoBeaeHne KAUMHNYECKUX NCMbITaHUN
B KNIMHUKe YHnBepcuteTa XeNIbCUHKU.




5. TAE + BINP

”~~
\l‘V J
2,5 MaB 10 mA yckoputenb-taHgem VITA + Li muwieHb M\ ta LIFE SCIENCES
: . . . . \
1. NeuPex - Xiamen Humanity Hospital, Xiamen, China Q.V!
2. Alphabeam - National Cancer of Oncological Hadrontherapy CNAO, Pavia, Italy ‘-P"—E'EM,—/TQH
3. VITA - HaunoHanbHbIM MeANLNHCKUIA NccneaoBaTelbCKUN LLeHTP OHKosornm um. H.H. baoxuHa, MockBa, Poccus N -

Centro Nazionale di Adroterapia Oncologica

S.T.: “If "Li(p,n)’Be reaction is the best, then it should be implemented. ps

H I H . 53] =p
If there is no suitable accelerator, then it must be invented . f/ My

uM.H.H.BnoxuHa

—
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5 mapTa — leHb BH3T




5. BINP

VITA - HaunoHanbHbI MeANLMHCKUIA UCCNea0BaTENbCKUM LEHTP OHKonorumn nm. H.H. bhoxmnHa, MockBa, Poccus

HMWL,
OHKONnorumn
M.H.H.BnoxuHa
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The dose evaluation for BNCT 1s completely different because in contrast to the
photon and electron absorbed dose with the same RBE there are in BNCT four dose

components acting with different RBE:

D_: boron dose from the '’B(n,o)’Li reaction with a- and Li particles with mean
ranges of 8.9 and 4.8 pum, respectively

Dp: high-LET (proton) dose from the “N(n,p)"*C reaction

D : neutron dose of mainly tast and epithermal neutrons

D : gamma-ray dose mainly from the capture reaction 'H(n,y)*D

The first two dose components cannot be measured in principle, but only calcu-
lated indirectly based on the fluence of epithermal neutrons and the B and "N

concentrations in tissue, respectively.
The total absorbed dose D_ 1s the sum of these four dose components:

Dy =Dyg+D,+D, +D,. (15.1)

D, =wDg+w,D +w,D +wD,. (15.2)

Wolfgang Sauerwein -Andrea Wittig
Raymond Moss - Yoshinobu Nakagawa Editors

Neutron
Capture Therapy

Principles and
Applications

Response = f (t)
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Wolfgang Sauerwein-Andrea Wittig
332 JW HOpEWE" et al‘ Raymond Moss - Yoshinobu Nakagawa Editors
Neutron
100 - Capture Therapy
TT%eR,
0.0003 Gy/min
Principles and
10 - Applications
2
§ A A N 0
8 \“E}“‘-‘. 0.009 Gy/min
=2 . ™ Firt /HFR/BMRR
% 0.1 Dose modifcation factor A/B \d\ \‘Q \\\
S \ N a h
@ NN N
H._ 0.16 Gy/min
N y
0.01 - N \ N
\ ~
\ "
AN 0.3 Gy/min
1.07 Gy/min
0.001 T T T T T 1
0 5 10 15 20 25 30

Radiation dose (Gy)

Fig. 17.1 In vitro cell survival curves for Chinese hamster cells after irradiation with ®Co y-rays
at various dose-rates. The dose-reduction factor is the ratio of doses to produce the same effect
from different dose-rates, for example, A/B for a dose rate of 0.009 Gy/min. The dose-rates of
y-rays in typical clinical epithermal beams (e.g., FiR1, HFR, BMRR) are in the range 0.16—
0.009 Gy/min (Reproduced from Hopewell et al. [39]; with permission)
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[o3a ramma-usnydyeHuma +

’Li(p,p“y)’Li ceuenune

80
70

60

50
¢ Brown 1951

40 A Mozer 1954
Nuclear Instruments and Methods in Physies Research B 502 (2021) 85-94
" ¥ O Presser 1972
Contents lists available at ScienceDirect ks E BEAM 30
E WITH —
Nuclear Inst. and Methods in Physics Research, B EE:_Q% Kononov 1937
ELSE\/IE ‘ journal homepage: www.elsevier.com/locate/nimb ,_:: 20 X AS|am 2002
- o Mateus 2002
Tt . N 7y s . . Gheck for 10
Measurement of the “Li(p,p’y)’Li reaction cross-section and 478 keV e | —@—-our results
photon yield from a thick lithium target at proton energies from 0.65 MeV
to 2.225 MeV 0
Sergey Taskaev ™, Timofey Bykov »b Dmitrii Kasatov ®", laroslav Kolesnikov ®", 600 800 1000 1200 1400 1600 1800 2000 2 200
Alexey Koshkarev ®°, Alexandr Makarov ®°, Sergey Savinov ™", Ivan Shchudlo ®°,

Evgeniia Sokolova ™"

E, keV
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[o3a ramma-usnyyeHua + 5, mb
100

’Li(p,p“y)’Li ceuenune

90

80

EI
B 5
] ]
Table 2 70 BEE
7Li(p,p’y)’Li reaction cross section.
E, keV AE, keV o, mb Ao, mb 60 B

640.1 9.7 0.065 0.013 M
665.3 10.0 0.176 0.026 50 o
690.5 9.5 0.36 0.04 "
715.8 9.3 0.50 0.04 - ®
740.0 9.1 0.78 0.04 40 = " 8
766.2 9.0 1.23 0.05 = o
792.4 8.8 1.91 0.06 30 T LL
816.5 8.5 2.45 0.07 = . our results
842.7 8.4 3.78 0.09
867.9 8.4 5.22 0.11 20
892.0 8.1 7.97 0.14
917.2 8.1 12.16 0.23 10
941.3 8.0 17.91 0.27
967.4 9.1 27.15 0.38 e
993.6 7.5 35.05 0.49 0 ropsaiteifed el
1018.7 7.4 40.03 0.50
1042.8 73 40.75 0.48 600 800 1000 1200 1400 1600 1800 2000 2200
1067.9 7.1 39.01 0.47
1NA2 N 70 2 2D n a4 E, keV
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STELLA PHARMA

May 19, 2020
Stella Pharma Corporation

STELLA PHARMA will launch

Steboronine®, the World's First BNCT Drug,
on May 20, 2020

Tokyo, Japan, May 19, 2020 — STELLA PHARMA CORPORATION (Head office: Chuo-
ku, Osaka City; President: Tomoyuki Asano) is pleased to announce that
Steboronine® intravenous drip bag 9000 mg/300 mL (Generic name: Borofalan
[**B]; "Steboronine®"), a boron drug for boron neutron capture therapy ("BNCT"),
has been listed on the National Health Insurance Drug Price List, as published in the
Official Gazette today (May 19,2020). We are also pleased to annocunce that the
product will be available for sale on May 20.

The Ministry of Health, Labour and Welfare ("MHLW™) in Japan designated
Steboronin® as a product subject to the *SAKIGAKE Designation System.”

Stella Pharma received approval on March 25, 2020, to manufacture and sell
Steboronin® for the treatment of locally unresectable recurrent or unresectable

advanced head and neck cancer.

Product Outline

Product Name Steboronine® intravenous drip bag 9000 mgy/300 mL
Generic Name Borofalan [**B]

Locally unresectable recurrent or unresectable advanced
Indications

head and neck cancer

For adult patients, Borofalan [¥B] is administered

intravenous infusion at approximately 500 mag/kg.
Dosage & In particular, for the first two (2) hours, the amount of
Administration Borofalan [“B] per hour is adjusted for 200 mag/ka (i.e.

total amount for 2 hours: 400 mg/kg). After that 2 hours,

neutron irradiation to the cancer lesion begins, and at the

MORE

S

STELLA PHARMA

same time, Borofalan ['°B] is administered at 100 mg/kg
for one (1) hour until the neutron irradiation is
completed.

NHI Price

JPY 444,215 (per 300mL bag)

Date of manufacturing
and marketing
approval in Japan

March 25, 2020

NHI Drug Price
Standard Listing Date

May 20, 2020

Launch Date

May 20, 2020

Manufactured by

Stella Pharma Corporation

Product Photography

MORE
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General Affairs Department, STELLA PHARMA CORPORATION

General Affairs Department, STELLA PHARMA CORPORATION
TEL: 06-4707-1516 URL: https://stella-pharma.co.jp/

TEL: 06-4707-1516 URL: https://stella-pharma.co.jp/
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HKn3Hb VITA

Neutron source is a state-of-the-art device comprising
e the Vacuum Insulated Tandem Accelerator (VITA)

e asolid lithium target
 aBeam Shaping Assembly

High power DC proton/deuteron beam (20 kW):
Energy: ranges from 0.6 MeV to 2.3 MeV
Monochromaticity and stability: 0.1%

Current: ranges from 1 pA to 10 mA

Current stability: 0.4 %

High flux neutron beam (2 10%? s1):

- cold (heavy water moderator @ cryo-temp.)
- thermal (D,O or Plexiglas moderator)

- epithermal (MgF, moderator)

- exclusively epithermal (no fast and thermal)
- over-epithermal

- monoenergetic (kinematic collimation)

- fast

Bright source of photons: 478 keV - “Li(p,p’y)’Li

511 keV — °F(p,oe*e’) 10
Bright source of a-particles: “Li(p,a)a., 11B(p,o)oa
Bright source of positrons: °F(p,c.e*e’)0




HKn3Hb VITA

OcHOBHaA AeATeNbHOCTb:
BH3T
dyHaameHTaNbHble 3HAHUA

PaguaumnoHHoOe TecTupoBaHue
martepuanos (UTIP, LLEPH)

C.A. YcneHckunii u ap. Cnocob
Noly4eHUA KOMNo3numi ana 6op-
HENTPOHO3aXxBaTHOM Tepanum
3/10KQYeCTBEHHbIX ONYyX0ne
(BapuaHTbl). MaTeHT Ha 30b6peTeHune
Ne 2729458 ot 30.04.2020.

MpW3HaH NyYLWUM POCCUNCKUM
nsobpeteHnem XXI BeKa.
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3aknyeHune

BH3T — choxHaa camaa BbICOKOTEeXHO/10TMYHanA
MeToAMKa nevyeHus 6onbHbIX, 4OCTOMHAA TOTO,
4TObObl NOCBATUTL €M CBOO HAYYHYIO Kapbepy
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