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TS 1) BNCT AHSC I ZERl A FE A H 8L 5 i 254
AT o

1968—1985 4%, H A&7 [E K= i H. Hatanaka
P SR — PR B 7] BSH (sodium  mer-
captounde cahydro dodecaborate, Na, B, H,, SH)"|
TEDIBR AR 73 M 2V AETFAURES T , 2l Ik El
HI KT ST BSH, 14 h 5 B 2 #oh 7845 %
W Beya g7 i B 77 1, b 40 ] Sy e 51 b
LM PUR B E . MG Kaplan — Meier J5 3% A (8
HAE], R VR BE Sy 6 cm (1 R S AR AR R
58 % 10 AFAEAFR N 29 %o TRINHR A AL T
BOB PRI HFHR S AR A 5.7 %o XD
IR AE AR IR A 1 25 it Fp 2 ShRE AL, IR
i BNCT & Ry BLAR AL

4 6 BSH K 75 —Fh il 4% 5 BPA(L -4
— dihydroxy-borylphenylalanine, CoH,, BNO, )" 44k
e A M DR ot 24 W B PR 1) e i R K 0
A, BNCT 3 AT BRI B, 20 14l 90 4
P TE G [ REVR AR B OSSR, SRR ES 1R
N2 Jo 968 e R /I 393 A WF 55 H A A7 JRR -2,
JRR -4, KURR 4§ 24~ S HESEA 2 BNCT I PR
Baffo s BRI 22 4 B K L7 1990 4R R JF IR T
BNCT Ilfi KRBFFE , # 2 2009 4= FEFr BNCT Il 5 5
O 1,

F1 [EFRR BNCT IaKRE A B R
Table 1 BNCT clinical development
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/MW
%E BMRR 5 #uphF 28 Hiki 1951 — 1958
BMRR 5 #upp 17 ling 1959 — 1961
BMRR 5 #@B#vpT 54 T 1994 — 1999
MITR 5  #HiF o 18 Hiki 1959 — 1961
MITR 5 #&BHvhT 24 i(18)/ 1994 4 54
Ny &%(6) 7
HZA HTR 0.1 #HpF 13 T 1968 — 1974
JRR-3 10 #ppr 1 i 1969
) % (99)/
MulTR 0.1 #F 108 1977 — 1989
Kk (9)
W47/ 1974, 1987,
KURR 5 #7161
Bz (14) 1990 — 1995
5 (97)/
A (1) 1996 — 2006,
KURR 5 - 210 JERK(8)/ 2009 4534
HAlr (105) -
JRR-2 10 #¥ 33 Hiki 1990 — 1996

s s
EE A Bl -y
Sl KE WD
/MW M
A fii(62)/
JRR -4 3.5 e 99 F(2)/ 1999 — 2007
A (35)
Ko HFR 57 @b T 22 i 1997 4F %4>
7¥2% FR-1 0.25 @#r 150 Mi/sk#i 1999 4 FE 4
FEw LVR-15 10 #@#$r 2 i 2000 HFEE 4
Fid  R2 -0 1 I 52 i 2001 — 2005
T A
o 0.25 WHHT 2 T 2002 4EF 4
Mark II
BIHZE RA-6 0.5 @i#hT 7 Bl 2003 EE A

H2 1 v LUE H H A 235 7 Je R BHETF i T
BNCT & 97 fL 1, HIG 7 e 0l B 2, 29 i 3
BNCT J4 97 BB — 255 25 2% BNCT 8K TF J& 55 i
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AW T, B T BT LB, Barth R e s
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PRAET Ao BLAh, BEA DFSE SR P, BNCT 6
I7 R R AN G T, by i e 0 3 A5 9 e 3 Bz

RN C S r Y s A IR R X S N TR
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3.1 PafRIE

PGV G S 9RE o7 PN iR 1 40 %, R 28 MR
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Jo 96 e 20 L AN MR 200 R 2 B i A8 2 TR ST
T S B2 R 3 M B SR 43 4 ¢ BNCT
FHFFETT 1802 PO I I B AN , 6145 WHO
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AA) A WHO TIT 5 19 Z2JE AR I S0 B2 iR ( glioblas-
toma multiforme, GBM)
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MulTR il KUR) #EAT 1 1l RIS, Bl 5447 751 BSH,
3By A 29 200 Bilo 677 e BE AL AT I )
GBM 4 21.3(3 ~271) N H ,AA 3 60.4(0.6 ~
204 RIS AR W] BNCT 36 1E 3 I 4
JCH ST AR o

1994 42 4 AR b 1 SR 22 3t 1oz P 38 J A 8
BNCT {7, JUHIE Z I L0 B3 20 M IR 7 o
2 Ny 1994 4 B E TR R T RGR)T 20
PRI R AR R e 0

xR2 BHRBFRIATSHERREHMREERER
Table 2 Epithermal neutron beam BNCT for GBM
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2 E R L E,
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I R /11 331
W R 2 RURR A B
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T2ARE, IR 1
) EORTC 11961,
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I AR 139
IR E IR 2EAN
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VTT 23 &) IR 11 #A
2001 — 2003 FdL R2 -0 Studsvik, IF 5 1T 29 BPA: 900,6 h 17.7 15.5~54.3 7.3~15.5/3.3 ~6.1
2001 — FEW LVR -15  NRI Rez, IR 1 31 5 BSH: 100,1 h 14.1 - 14.2/2
H 4 KUR o7 P 2 BPA:250, 1 h
2002 — 2004 * RBUEBE 10 14.1 16.3 ~63 13 >
KURRI Il B 11 34 BSH:100, 1 h
BPA.700, 6 h
2004 — 2006 Eis G 11 23.5 26.9~65.4 15 >
BSH.100, 1 h
S KA JAEA, BPA:250, 1 h
1998 —2007  HZ< JRR -4 27.1 15.5~42.5 8.4~11.4/2.5~3.4

i PR /11 3

BSH:5 g/body, 1 h

H 2 AT LU Y, 78 TR A 36 7 1 e Joa osg
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—eq; IEFHLIF R RN 2 ~8 Gy —eq, BHEZHE
Z X LT M7 SR YT . fE R 3E2y 200 )
(1) GBM i # b 1ff BNCT 3657, LA A7 A
12 ~27.1 A, v o s gk mf e 4.9 ~11.9
EE

H AT HCHT AT %52 BNCT + X &7, K
P =% e Miyatake 2 #5245 v Fl BNCT 30 ~35 Gy J4
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30 Gy (2 Gy/d)!" . T 12 BB H B 323897 5 G
WA RN . 1207 S8 R R P A A 3
23.5 A LT ol BNCT o X 2 0. HASH
KA Yamamoto {21 H2 38 1T 28 009 3 560 2
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WES P AR A 2 271 A H . YRR EFIA
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3R i 2 SR8 AR TR R
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PSR BCARIRT B I B e S T AN RS A
IRWFTE , 323697 1) 58 Bl (6 LA A7 40 - AA &
#4936 A, GBM B E N 9 A H 5 A Jop g i
). AA &N 5.6 A, GBM &N 2.5 4



AU DL Bl A, R g R R T 40 M R
BNCT J& 77 RCR A T IR 38007 o (H MRS T ROCR 1
RPN IE 2 ) (8 -0 3 0] A e
PSR Z M R R R, 10T K Im AR 15811
3.2 LImERARIE

S FTURT IR 9 32 o I eE R B BT 10 %
FHHd 90 % g 35 R 48 il J8% ( squamous cell carcinoma,
SCC) . HI T kB E A K E A FIGE, X T
S SRV -3 S P R BRSNS 7 NN
TRI7 I X RIBOFARME S B IR T ROR , R &
AR ARMEMY 52 — Y X 20T, 4l Worden 55 69 44|
TR O B e Sk SRR AR 40 i (head and neck
squamous cell carcinoma, HNSCC) f & R FfbyT 7 &
TRIT A RN 30 %, P A A [E] 2 6 ~ 10 A
HP Lee 5%t 105 {152 1k Sk SRR — 0k X £&
RS RR N 42 %

SR BARAFAE R S A 4 S R S
T T AR R R 55 , BNCT HE ] % BEJi i 2H 21
(7 Fsf o T ZHL B A7 /0 , i Sk ST e g 1) ARG 7
Ji%. Kato 2 ¥ i BNCT F Sk 53 4 1)
RIS T NSHERTTR, HXF 26 1152 41k
JI8 i S EAT T BNCT IRY7, 455 BPA 250 mg fin
BSH 5 g/kg @, BPA 250 ~ 500 mg/keg, i ik #i A
1 ~2 W5 7 IR, A RL380 % , F- 3 A4
IO 13.1 4 H ,6 4FLEAFRIK 24 % .

2003—2007 4E, H 4 JI| Iij E 2% B¢ T. Aihara
ST T 20 {511k S bR AR AT L 10
B3 K SCC, 7 ]y 52 4 A SCC, 3 1l 2k Hir iz W
SCC YT IE 11 BISE 4 B, T B4y FvE, A &R
K90 % ,JCWI AR 0, HORR S i 1 R kR
PR oI5 2R /R S BE K% Kankaanranta 254 I
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1R PY9RE 529 B2 5 BNCT, v~ R i 25 5
BPA 400 mg/kg;13 {584 S ,9 BI85 R, A 4L
RKik 716 % ,

HE ST 2010 AR B0 5 1 T AR5
Tk HESEAT T &k Sk SR MR AT . Bk
1BI7 A 10 4], BT 2 h 455 BPA 400 mg/kg,
80 % GTV F ik 20 Gy - eq PIUK IRGT, IE# 2HZUR K
# 10 Gy —eq, JGITIG 3 Bil58 2 S, 4 5853 [
I, ARRRIK 70 %

3.3 EEREMEERE
J2 R S B 7 25 ( malignant melanoma, MM)

WHERR R TR 1 % ~2 %, HE
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Neutron capture therapy clinical development in the world

Zhang Zizhu'” | Jin Congjun' , Liu Kai' ,

1 . 1
Zhang Guozhen , Yang Lijun
(1. China Nuclear Industry Beijing 401 Hospital of China Institute of Atomic Energy, Beijing 102413, China;
2. Beijing Capture Technology Co. Lid. , Beijing 102413, China)

[ Abstract] Boron neutron capture therapy ( BNCT) method was applied to about one thousand clinical pa-
tients and achieved good results internationally. In this paper, the principle of BNCT, the development history and
international BNCT clinical progress were mainly introduced. The BNCT clinical treatment situation and evaluation
in glioblastoma (GBM) , malignant melanoma, recurrent head and neck cancer and metastatic liver cancer were
discussed in detail.

[ Key words] BNCT;GBM ;malignant melanoma;recurent head & neck cancer;metastatic liver cancer

(481 51)

evaluated by high performance liquid chromatography ( HPLC). As the basis of the encapsulation efficiency, the
optimal conditions for preparing liposomes were explored by the single factor method. The optimal chromatographic
conditions of the three drugs were filtered out. They had a good linear relation in a range of 1 ~100 wg/mL. The
encapsulation efficiency of HBA, TBA and BBA liposomes were 25.7 % , 38.9 % and 94.8 % at the optimal
preparation and condition. The optimal conditions for preparing BBA liposomes are as follows: the mass ratio of
cholesterol and phospholipid is 1: 1, the ratio of drug and lipid is 1: 50 and the optimal pH value is 7.4. The en-
trapment efficiency for BBA liposomes in the optimal groups reached 94.8 % . The technique of preparing folate-tar-
geted liposomes is feasible and the method of quality control is simple and high accuracy. The liposomes appeare to
be round, and well separated with high entrapment efficiency.

[ Key words] boron neutron capture therapy ; liposomes ; folate-targeted ; encapsulation efficiency
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