NBIFATAY AFR DA

(FAH=E @ 0710720 - 3 )

AFHAE (FE) | FAAS o] 88 1dYA2 N2 S8 2 Ay

Ae A% AFH AT

% :I'qu'xﬂ Ug (og ‘E‘) : Prospective clinical research for the development of new

application and treatment using proton beam therapy for solid tumors

AA AN Ao AT 2 B F




N T B g oo oo W omm oo w
- KoM oge MW T S

S
o 0 ﬂﬂﬂﬂoﬁoﬂﬂumﬂjﬂ_A

= s [ B
- < o
5 b B
o G
™
)
J oo
o
iy o T
ET dlo
SR W o) on
ot <
e ol ol _,AT
3 olo B
K ™ =y
= Njo ~ —
GO
g ™ o oy
oR ™ T
0 % o T RE
— aN]

™




3

71 # 3 ATA

=
=

o] XA

Yt

SHL

2009. 12 . 31.

—

=

~3

oH

T

2T 3

B 9

5 A



(Oé ) Prospective clinical research for the development of new application and

treatment using proton beam therapy for solid tumors

Lo 0 H T IR ot 4
2. AT W& H AT s 5
3o AT AT L BT e 9
4 AT E FIEGAAE 9
B, AT AT FEAAIT s 13

B B AT T e 14



gl
(]
! = K T P o) ST 3
oF = T oMo _ ™ = & =N
Sigiglg s X g
o S22 D = <
- SIS ~— B° o} X SIS "
eyl D (R[S h B oz 70 Jlummw o
= = M | C B E 5 =
O R T —
7 S T S X e w2 g %
™ S oo M Ak = % N o5 M
o X = = EL _ ﬂAF — T HA_I
Dl | = i % S Mg e X
S|P g £l N T o X Moo X 2g T
Sl | = = W BN X TR 2 £ 3 %o
— aN] o ~o =l oH o=l ﬁl o) Q
D~ |oo ~ayley of i) Zm ﬂ_ﬂxg 0 W oF §
© | — | — n.M | B - o K ~0 %O —_— .2 m o
—lok o ||| | A < w ST © %K H 5 g2
Soo|S © ~ ke =o — or ~ T 0
_E o S % % = iﬂ OT .lm. K Yy hm_: ~ T - 0 J_,.Ao B pils = Wo
v 0
= V10 mwa bo | s = ob o wmw Mm_ < o ) Wo %o & < unu_m_
i © — —_ ANt - © 3
‘HA‘VIMﬂ ME?.&WIUMU ~ ﬂE.M 0 ) Mﬂ N ri 1r1_2 7mrm _
e I BEEMT (B 26T P oxw Za o xz. F
i NN = o < 55 < 70 %0 ﬂ.%i:lé.wn _
O s Gl S AN R=E S
° o - " O = - °% m TR B S E T
N > — DERAN oF Mo N 5 %
I S| E 0! ® T By PRz g
"s o & || 5 x Rpa B oml FDas g 5
| D) 7o <2 = g 5 ° 50 g
o ﬂ.&oth o} %ox_.m Q] = ATomﬂﬂlaA 0|
Z,.ﬁ — ‘0 =0 = EL k) o
do S ° B = ° L TEMHWSE
° =| E B < Ak wm E ‘ W Mo . o E K E
18 = o o = K W og- Mo _ w2 EZ W
o B {14 | | | & il - X ooEs NETnESE ow
T Zo| | T T Be o] | 3 < X X X oo A X Bl oMo 2 o & 2 =
S e S X8 3 %o %0 T B do <N x2S W
o . | x| 8 o SR oH o %0 = B0 = = =
e melel % e Ta o PR ReIUSE
o % T | T |9 | i B My o RER owwmIw = £
! d g ag T E P ox® T iwEyg 2
> o ° o o = Mo w23 X
—_—— UT._ EO — .UT ;oT .ﬁT - K L& 0 N
o ] uy Mooy % T or T g g B
o s o Ll W <&M S omm My Py ST
- —~ B e o ~ N 1= T > 8 N
— & Cla ~ MR X P o zx;uﬂimH%UDfmwﬁ
S =) = E.__v A M o ﬂ_1m A X o B = T TN g ) x|
X I3 eH e oo 2 ST TR 2=
= | D = | wlTaes il Tgsex TR TXER L ETT
= ) o B o = o° ° B! = = B o SRk £ 2 BT -
o=l N o T
O = ) | |
—




N (@]
0]
A
wooC
I
O
= C
7 o Mu
0
_E q ﬂA_.O
T e N
WooN o=
X ‘1I>_Alr‘_ g
! X it
~ X o
70 00 do
=0 - 0
0 o i
W g
X R
03 T on
— ,.ﬂo
T 3
WAI il _ |
fe] -~
2 o= X
SR = =
= 7o X0
AL
70 =) 00
A T ol
E -
Xq o nY
—_— — —_—
N S
- % o
o X5
KT %
T e
T o=
I H o
oy T m
NE P27 R R —

B KO o o
[ J [ J [ J

(2) Az A=Y 7

T EEEE

 EERE!

7k

Hol #x

NN ZREF
o] 7

WA
HE 14709

A =

=4
[¢)

ul
=

TEES

o

o
Z.e
M

i

E

el 1

]_
2EF (NCCCTS-06-225, NCCCTS-07-244,

A7 AY gdEHo] 1-3ddo] 1 A=

~

1AbE g stel w)

14

v

FARE A A 3719

S

ol .

3T
g

1513

o

SCI A

=
=

p=2
o

NCCCTS-07-253)ll

of o

=13
=

| %A )

il

o

il

2 Wi (Method of eyeball tracking in eyeball tumor treatment)

A A} (Fiducial marker for radiotherapy)

it

sk )24k 33] JHE (20074, 20084, 20094)
Hotline®] 74 2 &9

3|

SERNS LS

nH

ks

_(H

—_—

0

ra
1H

No
~




Project Summary

Title of Project Prospective clinical research for the development of new application

and treatment using proton beam therapy for solid tumors

Key Words Proton beam therapy, new application

Project Leader Kwan Ho Cho, M.D.

Associated Company [none

Photon (X-ray), a type of electromagnetic waves, exerts different physical properties from
proton (particle). Photons deliver maximum radiation to the normal tissue in front of the
target (tumor) and cannot stop once it has passed through target resulting in radiation
exposure to normal tissue behind the target. Unlike photons, protons deliver maximum
radiation to the target and stop right after they have passed the target resulting in no
radiation exposure to normal tissue behind the target. Compared with photon, proton
therapy, therefore, allows more radiation dose to the target while limiting the dose to the
surrounding normal tissues. As a result, proton therapy can improve tumor control while
minimizing side effects.

Our research interests are to quantify the clinical gains offered by this new treatment
modality using protons through well-designed, prospective clinical trials. The primary goals
of clinical research are as follows:

Category 1)  To test the hypothesis that, in tumors with sub—optimal local control with
photon therapy, the superior dose localization of proton therapy will allow increased tumor
doses that will result in increased local control while maintaining treatment related
morbidity and quality of life.

Category 2) To test the hypothesis that, in tumors with satisfactory local control, but
with high treatment related morbidity with photon therapy, the superior dose localization of
proton therapy will allow to decrease treatment related morbidity and to improve quality of
life while maintaining current local control.

Based on this background, 14 prospective clinical protocols were developed. To date,
188 patients were enrolled into the protocols and were under follow-up. Patients' accruals
are almost completed in some of the protocols including NCCCTS-06-225,
NCCCTS-07-244, NCCCTS-07-253. It is too early to write a manuscript from these
clinical studies because a longer follow—up is needed. However, several ancillary reports
related to proton beam have been published. In addition, two items (eye tracking system
for eyeball treatment and fiducial marker for radiotherapy) we developed, are patented.
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Dosimetric comparison of four different external beam partial breast irradiation
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