Janmary 2009 Chem. Pharm. Buil. §7(1) 61—64 (2009) 61

Feasibility of ’F-NMR for Assessing the Molecular Mobility of
Flufenamic Acid in Solid Dispersions

Yukio Aso,* Sumie Yostioka, Tamaki Mivazaki, and Toru KAwANISHI

National Institute of Health Sciences; 1—18-1 Kamiyoga, Setagaya, Tokyo 158-8501, Japan.
Received September 9, 2008; accepted October 22, 2008; published online October 23, 2008

The purpose of the present study was to clarify the feasibility of F.NMR for assessing the molecular mobil-
ity of flufenamic acid (FLF) in solid dispersions. Amorphous solid dispersions of FLF containing poly-
{vinylpyrrolidone) (PVP) or hydroxypropyimethylcellulose (HPMC) were prepared by melting and rapid cooling.
Spin-lattice relaxation times (7, and 7)) of FLF fluorine atoms in the solid dispersions were determined at vari-
ous temperatures (—20 to 150 °C). Correlation time (1), which is 3 measure of rotational molecular mobility, was
calculated from the observed T, or T, value and that of the T, or l‘l,mialnm.ammlqthﬂmnhuﬂol
mechanism of spin-lattice relaxation of FLF fluorine atoms does not change with temperature. The 7, value for
solid dispersions containing 20% PVFP was 2—3 times longer than that for solid dispersions containing 20%
HPMC at 50°C, indicating that the molecular mobility of FLF in solid dispersions containing 20% PVP was
Jower than that in solid dispersions containing 20% HPMC. The amount of amorphous FLF remaining in the
solid dispersions stored at 60°C was successfully estimated by analyzing the solid echo signals of FLF fluorine
atoms, and it was possible to follow the overall erystallizadion of amorphous FLF in the solid dispersions. The
solid dispersion containing 20% PVP was more stable than that containing 20% HPMC. The difference in stabil-
ity between solid dispersions containing PVP and HPMC is considered due to the difference in molecular mobil-
ity as determined by T,. The molecular mobility determined by PF.NMR seems to be a vseful measure for assess-
ing the stability of drugs containing fluorine atoms in amorphous solid dispersions.
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Amorphous solid dispersions are used for improving the
dissolution rate and solubility of poorly soluble drugs. How-
ever, drugs in amorphous form are generally less stable than
erystalline drugs because of their higher energy state and
higher molecular mobility, It is well known that polymeric
excipients can reduce the crystallization rate of many amor-
phous drugs.'~'® This stabilization by poly(vinylpyrroli-
done) (PVP) is partly atributable to its ability to decrease
molecular mobility, as indicated by increases in the glass
transition temperature (T,).” Therefore, it is of great interest
to estimate the molecular mobility of drugs in solid disper-
sions. Although PC-NMR relaxation measurements are use-
ful for assessing the molecular mobility of drugs in solid dis-
persions,") the low sensitivity of C because of its low natu-
ral abundance is a drawback of "C-NMR. In contrast to °C,
I°F has very favorable sensitivity in NMR experiments, since
it is present in 100% natural abundance, is second only to the
proton in its resonance frequency (except *H) and has a spin
quantum number of 1/2. The receptivity for '*F is 83% of
that for 'H and 4700 times of that for *C."" Many drugs con-
taining fluorine atoms are listed in The Japanese Pharma-
copoeia. In contrast, almost all pharmaceutical excipients do
not contain fluorine atoms. "F-NMR may therefore have an
advantage over "C-NMR or 'H-NMR for selectivity and sen-
sitivity when assessing the molecular mobility of drugs con-
taining fluorine atoms in pharmaceutical dosage forms such
as solid dispersions.

The orientations and molecular mobility of flufenamic
acid (FLF)'® and "F-labeled a-tocopherol'® in a lipid bi-
layer were studied using '"F-NMR. Structures and molecular
mobility of '*F-labeled peptides and proteins in biological
membranes were also investigated.'”*” To the authors’
knowledge, application of *F-NMR to studies of drug mo-
lecular mobility in solid dispersions has not been reported.
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This paper describes the feasibility of '"F-NMR for assessing
the molecular mobility of FLF in PVP or hydroxypropyl-
methylcellulose (HPMC) solid dispersions, and discusses the
effect of polymer excipients on the crystallization tendency
of FLF in solid dispersions in terms of differences in molecu-
lar mobility.

Experimental

Materials FLF (Fig. 1) was purchased from Wako Pure Chemical In-
dustry (Osaka), and PVP and HPMC were from Sigma (St Louis, MO,
US.A.). FLF solid dispersions with PVP or HPMC were prepared by melt-
m;mdmlin‘ofnimuufﬂfwﬁh?\'?urﬂ?hic.mwliddim-
sions obtained were confirmed to be amorphous from microscopic observa-
tion under polarized light.

Nuel Magnetic R M "F.NMR mecasure-

ments were carried out using a model INM-MU2S pulsed NMR spectrome-
ter (JEOL DATUM, Tokyc) operating at & frequency of 25 MHz.
Time profiles of spin-spin relaxation of the "*F atoms of FLF were measured
mwz“mﬁduhn'wmmmwmhdudﬁmufmw
strument. Spin—lattice relaxation time in the laboratory frame (T) was meas-
wred using the inversion recovery pulse sequence. Spin-lattice relaxation
lhn:hdlcmﬂﬁl:ﬂunc{?,,)wmnspmhcﬁn;inmtyof
10G.

DSC Measurements T.oFFLF-W?mdFLF-I-m&Can dispersions
was measured by DSC using a model 2920 differential scanning calorimeter
and a refrigerator cooling system (TA Instruments, Newcastle, DE, USA)
Appmimlulysmsafmhmlidditwlmwpmmmﬂmmm
sample pan and then scaled her lly. T, was d at a heating rate
of 20°C/min. Temperature calibration of the instrument was carried out
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Structure of FLF

Fig. 1.
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Results and Discussion

Molecular Mobility of FLF as Measured by "F-NMR
Spin-Lattice Relaxation Time 7, and T,, of fluorine
atoms of FLF in PVP and HPMC solid dispersions were
measured using a pulsed NMR spectrometer in the tempera-
ture range from —20 to 150 °C. T is sensitive to the molecu-
lar motion on the time scale of the resonance frequency
(MHz order). On the other hand, T, is sensitive to the mo-
lecular motion with a frequency equivalent to the intensity of
spin locking field (typically mid kHz order).?" The tempera-
ture dependence of T, and T, exhibits minimum at a specific
temperature at which the molecules of interest have molecu-
lar motion with MHz time scale or mid kHz time scale pre-
dominantly. The resonance frequency of 25 MHz, lower than
that of a conventional high resolution NMR spectrometer,
was used to observe T, minimum in the temperature rage
studied. Figure 2 shows the temperature dependence of T,
and T, of FLF fluorine atoms in PVP and HPMC solid dis-
persions. For FLF-PVP solid dispersions (7:3), the mini-
mum of T, or T, was observed at about %0 °C and 60 °C, re-
spectively (Fig. 2A). When the PVP content decreased to
20% (w/w), T, and T, of FLF at temperatures above 70°C
could not be determined due to rapid crystallization. Similar
temperature dependence of T, or T,, was observed for the
FLF-HPMC solid dispersions (Fig. 2B). The temperature
difference between T, and T, minimum is considered to be
due 10 the difference in the time scale of molecular motion
reflected on T, (MHz order) and T P (mid kHz order). Since
the molecular motion on MHz time scale becomes predomi-
nant at higher temperature than molecular motion on mid
kHz time scale, 7, minimum is observed at higher tempera-
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Fig. 2. Temperature Dependence of I, and T, of FLF Fluorine Atoms in
PVP (A) and HPMC (B) Solid Dispersions
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ture than 7, minimum.

We made following assumptions in order to estimate the
molecular mobility of FLF from T, and T;, of FLF fluorine
atoms: first, we assumed that FLF fluorine atoms in the solid
dispersions relaxes mainly via dipolar interaction, and that
the contribution of the spin-rotation interaction mecha-
nism?" is ncgligible. While relaxation via the spin—rotation
interaction mechanism has been reported for liquid sam-
ple,”~** complete domination of dipolar interactions has
been reported for fluorine atoms for polycrystalline van der
Waals molecular solid.* We also made an assumption that
the contribution of the cross-relaxation between fluorine and
proton atoms can be considered small. It is known that relax-
ation is not intrinsically single-exponential when cross-relax-
ation between fluorine and proton atoms takes place.'* How-
ever, we assumed small contribution of the cross-relaxation,
because the relaxation of FLF fluorine atoms in the solid dis-
persions was exponential within experimental uncertainty. In
studies of molecular motions, a large number of models de-
scribing molecular motions have been for calcula-
tion of the spectrum density function.”” We used a simple
model that the molecular motion reflected on T or T, is rep-
resented by single correlation time for the purpose of com-
paring the mobility of FLF in the PVP and HPMC solid dis-
persions. According to the above assumptions, T} and 7|, are
described by Egs. 1 and 2.2V

1 ir‘h’{ e 4 4t, }
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where 7, is the correlation time that characterizes molecular
reorientations, and @, and @, are the resonance frequencies
of fluorine atoms in the static magnetic field and spin locking
field, respectively. ¥, r and A are the gyromagnetic ratio of
fluorine, the distance of neighboring fluorine atoms, and the
Plank constant divided by 2, respectively. Equations 1 and
2 infer that Tl and 7, become minimal when @1, is approx-
imately 0.62°” and @, 7, is approximately 0.52,%" respec-
tively. When the minimum of T, or T,, is observed, we can
calculate the unknown value, r, in Eqs. 1 and 2, If r 1s
known, the 7, value can be calculated from the observed 7,
or T, value, assuming that r does not change with tempera-
ture.

The values of r calculated from the 7, and 7, minimum
observed for the FLE-PVP solid dispersion (7:3) were 2.3
and 2.4 A, respectively, and similar r values were obtained
for the FLF-HPMC solid dispersion (7: 3). These values are
comparable to the reported value (2.174 A) for 3-(trifluo-
romethyl)phenanthrene,” indicating that dipole interaction
between neighboring fluorine atoms can be considered the
predominant relaxation mechanism of FLF fluorine atoms in
the solid dispersions. The difference between the r values ob-
tained in this work and the reporied value suggests that the
possibility of the spin—rotation interaction mechanism and/or
dipole interaction between fluorine and proton atoms cannot
be excluded as a relaxation mechanism of FLF fiuorine
atoms.

Figure 3 shows the temperature dependence of 7. calcu-
lated from 7, and 7\, for FLF fluorine atoms in the solid dis-
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persions. The 7, of FLF fluorine atoms in PVP solid disper-
sions calculated from T, was 8.2 us at 50°C, which was
about 3 times larger than that in HPMC solid dispersions
(2.6 ps), indicating that the molecular mobility of FLF was
lowered more strongly by PVP than by HPMC.

The t, values calculated using T, values differ from those
caleulated from T, , values. The slope of temperature depend-
ence of T, cb,angur around T,. These findings suggest that the
assumption that the molecular motion reflected on 7, and T},
is represented by a single 7, may be too simple to describe
the molecular motion of FLF in the solid dispersions at tem-
peratures studied, and that two or more molecular moticns,
such as rotation of trifluoromethyl group and motions with
larger scales than rotation of trifluoromethyl group, may be
reflected on 7, and T,,. Further studies including '"H-NMR
relaxation measurement and dielectric relaxation measure-
ments will be needed to identify the detailed molecular mo-
tion of FLF in the solid dispersions,

Correlation between Crystallization Tendency and
Molecular Mobility of FLF in Solid Dispersions Crystal-
lization proceeds via formation of crystal nuclei and crystal
growth. As a measure of the crystallization tendency of
amorphous FLF in solid dispersions, the overall crystalliza-
tion rate of amorphous FLF in the solid dispersions was esti-
mated from the time profiles amorphous FLF remaining in
the solid dispersions instead of measuring the nucleation rate
and growth rate. Amorphous FLF remaining in the solid dis-
persions was estimated by analyzing solid echo signals of
FLF fluorine atoms. Figure 4 shows the solid echo signal of
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Fig. 3. Temperuture Dependence of 7, of FLF Fluorine Atoms in PVP and
HPMC Solid Dispersions
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Fig 4. Typical Solid Echo Signal of Fluorine Atoms of FLF in the Freshly

Prep Solid D Containing 20% (w/w) PVP and That of Fluorine

&

fluorine atoms of FLF in solid dispersions containing 20%
(w/w) PVP and that of fluorine atoms of crystalline FLF. The
signal for the solid dispersions was describable by the
Lorentzian relaxation equation (Eq. 3), and its relaxation
time (T3, ) was approximately 140 us. Crystalline FLF exhib-
ited Gaussian relaxation signals (Eq. 4), and its relaxation
time (Tyg) was approximately 30 us. These results indicate
that amorphous FLF in solid dispersions is considered to ex-

hibit Lorentzian relaxation signals.
I=lyexp(—1Ty) 3)
I=lexp{ —FN2T ) 0]

where J, and / represent the signal intensities at time 0 and r,
respectively. Figure 5 shows solid echo signals for the fluo-
rine atoms of FLF in the solid dispersions stored at 60 °C.
Samples stored at 60 °C exhibited biphasic decay signals, and
signals were describable by summation of the Gaussian
{solid line) and Lorentzian (dashed line) equations (Eq. 5).

=1 P exp(~tiTy )+ Pgexp(—FRTL)) )

where P, and P are the ratio of fluorine atoms exhibiting
Lorentzian and Gaussian relaxation process, respectively, and
P,+P;=1. Assuming that the T, and T, values are 140 and
30 s, respectively, P, values of FLF in the solid dispersions
were estimated by curve fitting. P, values of the solid disper-
sions decreased with increasing storage time, indicating that
crystallization of amorphous FLF in solid dispersions takes
place during storage at 60 °C. To certify the reliability of the
P, values obtained by '"F-NMR measurements, change in the
heat capacity at T, (AC,(T,)) was determined for the solid
dispersions stored at 60°C for various periods 2s a measure
of amorphous FLF remaining, and was compared with the
value of P,. As shown in Fig. 6, the P, value was propor-
tional to the AC,(T ) value, and was considered to be a useful
measure of unorpﬁnus FLF remaining in the solid disper-
slons.

Figure 7 shows the time profiles of the P, values for FLF
solid dispersions containing 20% (w/w) PVP or HPMC at
60°C. The decrease in the ratio of Lorentzian fluorine atoms
was faster for HPMC solid dispersions than for PVP solid
dispersions, indicating that the overall crystallization rate of
FLF in HPMC solid dispersions is larger than that in PVP
solid dispersions. The overall crystallization rate depends on
both molecular mobility (the rate of diffusion across the in-
terface between crystalline and amorphous phase) and ther-
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Fig. 5. Typical Solid Echo Signals of Fluorine Atoms of FLF in the Solid
Dispersions Containing 20% (w/w) PVP Stored at 60°C
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Fig. 7. Time Profiles of the Ratio of FLF Fluorine Atoms Exhibiting
Lorentzian Relaxation in PVP and HPMC Solid Dispersions Stored at 60°C

modynamic factors, such as free energy difference berween
crystalline and amorphous form.**'9 Differences in the over-
all crystallization rate of amorphous FLF are consistent with
those in the molecular mobility (Fig. 3), suggesting that the
molecular mobility as determined by the "F-NMR spin-lat-
tice relaxation times may be one of the factors determining
crystallization rate, and useful as a measure of the physical
stability of FLF in solid dispersions. The T, values of the
solid dispersions containing 20% PVP and 20% HPMC were
23°C and 15°C, respectively, indicating that molecular mo-
bility reflected on 7} is higher for the solid dispersion con-
taining HPMC than for that containing PVP. The T, data
seem to support the speculation obtained from NMR data.
However, the scale of molecular mobility reflected on T, is
considered to be larger than that reflected on 7. Further stud-
ies should be conducted to elucidate the quantitative correla-
tion between the physical stability of amorphous FLF and the
molecular mublhty determined by “F-NMR.

In conclusion, '*F-NMR is useful for elucidating the mo-
lecular mobility of drugs containing fluorine atoms in amor-
phous solid dispersions. 7, values of FLF fluorine atoms
were calculated from the “F-NMR spin-lattice relaxation
data. The 7, value for solid dispersions containing 20% PVP
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was 2—3 times longer than that for solid dispersions con-
taining 20% HPMC at 50 °C. Molecular mobility of FLF in
the solid dispersions containing 20% PVP was lower than in
those containing 20% HPMC, and this was consistent with
the fact that the overall crystallization rate of amorphous
FLF in the solid dispersion containing PVP was smaller than
in that containing HPMC. The molecular mobility deter-
mined by '"F-NMR seems to be useful as a measure of the
physical stability of an amorphous drug in solid dispersions.
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LMFREHEICEWTRANE 2 TH W, R
B, AENEER> LRI Lh BB
EiEL B, BBROTE P FEishYy 7 mF#Es e
SNnd, BHiHLvidFEML,LERE S ML ERA
BRI M R b dEfkIC 31T 2 £ O RE
MEIC L &S T 530, MECHEFICEIT 2EE
DORMEIL, MEOERICHT > nEFEREN TS
OEME N T2 TN 2188 & R BT
L, #omn@EEssesRiktaZ e ThHaY,

3. BBLEOME & #HE

MEORELtEBCBWTHFZEELBE2E
LLTwa, L THEELEROMER Fiikiz R
HThd, TOREAMBRTELTH), RERY
MEAMEAREEL T2, XERRTERL LD
ELTHFETIHDWVIEHEL, BEOR &M
BrmlLTw3, b nh-n® 4 7—720
MEHELTWE, WFRy F7—2kRBvTR
2o &0 & LMK, B, EAMFH KL
THE), WENMODUH N A TELLBENH 5,
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fELRETHE. MECMEL - BEMIRIRREY
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EEBUENEREL>TWS,

oL IEOREICE N, MEOREHIZ—
Tl ( EOMBEAEIZ < % 59, BulERA
EELEOEAEAENREAN—2 L L3,
i, MR EAD SAMI~REO DR HEFFT
HIEHTEDY, METRIONESHEL TR
FEE O E ROE N R LIz 3, B, IE
TR, NEAORREEE VM XTI
BB e d, EETRIENESENEIC L
NIEAYEL LD, 0L ) RIERELZYD
m4F > O MOREELNERIZLN, WELL
BT 2 S TFRERENT ) 2 =2k b
na3, =, BEOHEI—TLWZEICED,
{LEMERIA T Tl C B, B LT NTO

g N MENBFFOT Y N = u b 3,

B nFOMER LR DEMENREICL
0, BEEEMEOEEEATTHE L M 31T 5 mh
B s, TOER BEEET F— AN
2322, BREFIEERENT{77E)T4%2H
A3+, iR RS ESEIC T 5 EREI N
12, BEic, RETOFLEEIHE2 N, 0EH
ERUVEBCHMST 2 REFHFT » 7 Xar—|
2 Wiz, MECRAT AR ME
EEESREIHEbNE, ZTDLIRLT, WYL
EEmERC L) AREFESREUVCFEEORRM
i & MBS LA,

{. BEHIZ&+3 VEGF OER

HEW, Ak, M, WE, FEARBRUR
HAMEOnMEEL % (OWMT VEGF RUFX D
SEAIBRHERT 5 Z &0%hh 5 T 50,
FoORBCOWTRTTEEBEINATWE W,
VEGF mZ:BLII#AIB MRS, FUHS, /Ife B Uedk s
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HEHBEO BH-BITAFA T4 7 THEF TS
BIENTRENTWE™S, i, BBRUTFE
AN L HIZ 1) 28R T VEGF RALT
ISR A2 5 Tiale s,

5. MEFEAEH

Ba B0 EHFEMENIRRS 5V IIHRE
ANTHN, FHEREICEWTEOFEITRES
nTwa, LUFiC £ ErL# s o JEi ks
DERBUEFOEABRBIZ2WIBN T3, 5,
FopanEiboic 2w ThEFREIC BT 5ERE
{ir# Fig.1 kw7,

5.1 # VEGF #if$

Kimbsiz=7 A#EFKET LICBIT 58D
B & * i VEGF pfififks eaiclb+a2 ¢ %
MHTRLLE, £/ 70—+ 084k (2C3) 1=
W ANz B4 B MM AR 0 L TSR A
+ 2. 2C3 (2 VEGFR1 Tix% { VEGFR2 k& VEGF
DHEERE 7oy 715, 20313, WEHET L
CRABHRENLE(OE FEBELLT A VITBW
TEOMBOMAME M T 2. 4, TOHEZ
RiEEL— A2 VEIEEDUECMFELY,. T
yae A LS 2, 7)) THFE, F
WA, SIS, FEIEM, 74 L ANSE, 5
B ORISR, FLROXADEIENDE, —K, AT
{ »ERWE in vitro DR T3 2C3 (MW
ORI B ERE LW b, BEEOHH]II
NEFEDHEEZ ML TV LI EATES ALY,
1, FREESBEDOEBMBO <7 2 €T L
KBwT, 20 IRFRCEB LB EZETLX
ZEE /8T 5%, Bevacizumab (I#iftZ t }
{t#t VEGF HitkTa N, VEGFOTXTHTA VY
7r—LictfL TsWBHAEEAE T 5%, Bevaci-
zumab (Z P AR IC B v THIRE, 1 E )58 E,
mEFE*SUVEGF Ic L 1 BH 2N 2BRe U fE
A#MET 3. Bevacizumab 282D in vivo @
MEEE T IC v TREE O R 2 i) L sesnsoen,
FEIE DGR EEA] & AHPE £ R0,

5.2 VEGF-Trap

In vivo 128 24 MR ELIER L w46, BVl
HELr ST IO ERINI&FEELTIL
k0, EENL R ESEFCWmHIERICHEN
MAED VEGF 7 0 o #— WL L7z, VEGF-
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MVEGFRAHk
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1C11. IMC-1121B, diabody)

(VEGF-Trap, Tie2D {824} $R 1)

fla, B AT IIARE(ESTI),
RGD&47G)'\7§-HEMD129N
EMD270179).
RGDFAMLDF BT ARRTFE,
FoTH AT TURREFL, TIMP-2,
HKa. Y LhRSF

MEGFRIAM (£Y+L7T)

NUCINW
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Cell survival
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Migration

I % #F & B F "angiogenic factor” (AF)

Differentiation

TSP-1,ABT-1. TIMP-2

Fig. 1 834 B E# o) ¥ F 8B4r

Trap (3 VEGFR1®» &% 4k T 4 1, VEGFRI &
VEGFR2 W5 MBS F # 4 > % IgG @ Fe 7 7
TAZFCBEL2LOTHE™, Litd'->T, E
2B & RBREDTHEMIZ B/ RICIZ 5T
Wd. @49 Fit Bevacizumab & [EH i S 2G
FE A & VEGF % iEfkt+ 2 4%, Bevacizumab k
4 VEGF 2% 2 S04 4012 2 2 B uas2en,

VEGF-Trap i £ ¥ #f04E & in vivo i1+ 3
BVl s, By THRM L VEGF 7o
Y A—=DN—DITH", =7ARUE } VEGF izt
ToMHMRRra s Lt —F—TSh 2% VEGF-
Trap DSt V=245 /—=, E F BEH
HIERCZ b 7)) A—=t a2 BB LS
1 O R MEFHEHRFICHAEZ L2, &b
REFHIAM O RMBHE T LCEWT, BES5R0
VEGF-Trap TMET 2  BEOEKENHES 1
5% EE, MIEIZIZEEA YA HEE N
TELY, BLE(AEEALESETIRERNzN
WhtZed o1z, MBAWRE S (LBEE, RIS &

2N DRSS MEHIC RN, mE: st
BT L VEBOBHRERET 252 Lhn
Twd, RiBED VEGF-Trap i = 0kttt + 7
K= Zi2k NBFEE 2, (@D VEGE-
Trap BUH VEGF A TR EZ 64\, Zof
R & VEGF-Trap i & 2 T HR:BTI:RIRN
THHEILMTREENG, COMBREDHEILRE
LD BRI R T L H 2 VEGFR2 Ol
ETHHDCI01 L) & 10HEVESRTHLA
5En-

bR RIZ VEGF-Trap 0% # 24
MBATHEL T3 2 afETRID LN,
VEGF-Trap 3= A RHBH T 7 )L THSEEH
DIFICHROTH), F0%EII VEGF O£ /
70—+ IAKIZ BT 2R E D LX),
VEGF-Trap REEFFOMBMER 2/ 2 ¢, ¥
DRER, EM L SN L ER M e
HAT ™, HEEHTNEZ LI, VEGF 270
7 21 B & IRHAEO A 1 3 REOME % E
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Mk, WAOEROMIEA S E, SHENED A
HPMBIZN3T, ok hERy L, VEGFO
Whie 7oy 2 IEBEORINRTEERELT T
(BERUBOBENERICHENTHLZ L LTHE
e,

5.3 T3¢ VEGF RU Angiopoietin-1 28

iz ik~ 7z VEGF-Trap & 481 FHR 7 WRg
Ty T Tvw 5. EGFR1, EGFR2, Angio-
poietin-1 NEEKRTH 5 Tie-2 D#larAMRE 7
o FEMOMIET 4 > F—F 4+ o —THliT 2 &
MEEENa 74 a Bt VRBZNDHA
o)l 5T A AR DM 2 A, FUIRAEES o) Rl B U
LI L 2T, 43, EGFR2 iiast
SEtkIE in vitro 2BV TEV 504 T VEGF io#
&L, BEERTFHCEFROBEELE 72 7L,
VEGF Iz k 2 M L kBl L HET 2.

5.4 VEGFR #if%

VEGFR1 # ##89 - T 284k TH 5 MF-1 B F
6.1212, Hbd LML - RSB > - ENM
Hi% i@+ 2™, bFGF & 52 VEGF kB~
FUPLT TS HEVWRTAX =i ASNI M
WML BHEL 2= 225w T, VEGFR2Z I2%F
RiyZe itk (DC101) (3 mEHLE # @S2,
372, FLEFRICH VT DCI01 TRl EkRE L2
MBI hEHEL (ETFLTWEZ t2h, 0F
HERUNEFEBEIMETLTWEI EAREN
#2. = 7=, Hi VEGFR1 *#i VEGFR2 Hifk (6.12 &
FDC101) % 4FHT 3 & sk o L T RESH
L EEoiiisk & (EESNL™, ZoERD
& =27 VEGFR = & ) MitE & 1 5 B A o B
RS T ADH BT L ETREENL.

E b 4k# VEGFR2 $itk T4 2 IMC-1C11 12 N &
M Ed e VEGFR2 Ml F 2 4 > (ICHE R0 I- 8
&, VEGF E i EERE® 7o 7L, #EA
Foivir—EOEELETRET ™ IMC-
1C11 & in vitro I3V T VEGF 2 & NEfEEZ N D
t F MR EROMAE U VEGFR2 Bt B 75
MoBESHET 2, In vivo TS LIRS, =
b oHifkiz VEGFRZ it + B fASH I8 2 #ki

L7 NOD-SCID =7 A4 FHELr AWICHERT 5.

IMC-1121B i -t mEER L L TERE N
VEGFR2 ¢+ B E T 2L bR/ 70 —F 08T
kT4 Y, VEGFR?2 (- &8t T#4 L T VEGF
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LOHEEME RN 7oy 7T 5. IMC-
1121B 12 VEGF |- & " {Ri# 2 1 5 VEGFR O &k
{t, PIEZEENRO)MEE R AL DB T 57577,

VEGFR2 iz # 2 ity % IMC-1121B % t* EGFR3
=889 hF4-3C T ZEfMltEF2 AT &
HREMRETH b diabody PHEEZ T3,
Diabody (2 VEGFR2 B t* VEGFR3 M Hizxt L T
BEKGOI-#HEL, o o2HAK L VEGF il
HYef&® 70w 213, In viton DT v £4icBw
T, diabody it VEGF iz & V) {itii & 112 P #Ra
Mk, WEMENOZEKRE pd2/pid MAP X +—+
DiELE T3, hsnf$EH» s, VEGFR2
¥ VEGFR3EH D _H 7 0 v 72 W R RE L i
DENEHET7o—FEidZ LATBENTL,

2o b 7 - 72 VEGF 25K M L THER
EnfcE/ Jo—F LEENRETE=TALEY
THMO mEHFERFE b MO & ME+
6?l—ll).

5.5 BEE VEGF 3L RDRBHIC

BELEFASHT

BEFZVEGF 2w TOEFHICHE LK
A IS FoRECE) #HURAI W2 LINT
Vw3, EeERMERIEICL ) VEGFIS 3 W
{$ VEGFI121 2277 THE AT LI L
DERE N, mEFRBMEIEECMAL TW2HE
Ml L TEH THWBESLRT I LAMLNII
AoTwd, ORELABRIICAM T v +AI
BWTDHFGF 2 & 2LV mBOMAMOEE % 5
SiHET S, Eilo, COMABEL-7ACET
2AXCABEBEOREL BRI ERSE LY,
BFEro="rilfss4: VEGFI21 2 G UMAT
AGRSAROMME A BHESRCRITTIEA
LR LR £ oWk EAER VEGFRI U
VEGFRZ ##$R8 L THMA L Twv 2 @R E
K~ %k HUVEC #1115 A M, VEGFR1 & tf
VEGFR2 # #FL T vwmEFlME T
Dz ABRE EAMEfERIZALN LY, EF AT
J—=KUE PRI REHBMAEZME LA BR TR
BY3 e, MEOFERHMET L, MK R mERE
RS L RS o L iR i A R
NGO XTI MFW LB S T 5 AHOE
Bl L TRECABEVGHE: LTHETHD
WAL TRL T4, Hitkomd & IEMm it
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SWEEM L RAT 2 TSI MEE 23, 4§,
REFEEDL e WHBEOMBIZLN, BNELE
5, BHROUWEATREC L 2 L BhiLz®,

5.6 Angiostatin

Angiostatin |2 Plasminogen ¢ 38 kDa ® M B ©
HN, =7 AMWETLTHEFEEAES 2,
Angiostatin R AEMAONMMBEER ST H F—2
AONME AL T = KIRE4 2", Angiosta-
tin {227 Zic B v THIES R 0 & OBk
EPALTEN, ThenEBARARTH - 20
B E L Ty 2%, Angiostatin {2 “chorioal-
lantoic membrane” (CAM) 38R 7 » + 4=k
T AEROMEFREDEFEICENT LHENTS
6.0]-

Angiostatin DM EIHEER 12, AEEKIZ S
FT2RBURNDBHTH S ATPLRME, T4
EFL e AT EOMEEREMNLT
V2 591~ Angiostatin iF WE MR OEBE N
GZ/MBATZIHIL T3 Z & 2 RET2HRL 5
%", Angiostatin i1 c-met I2fT 28I BT
HGF t @&+ 22 ¢z & ) HGF/c-met @ & '+
Vo Te&7Tay 2459

5.7 Endostatin

Endostatin 3 = 7 A 7 —¥ R UMb 7' v 57—
YOERICL 3225 =42 XVII o C ki 51
220kDa Mily TH ", 5817 mEFE O
Th 3,

Endostatin i3 PEABRIOMA, ¥k 245 RE9ICFE
EL, Ba-2 RV Bel-XL#F 7> Xalb—3i3
CICENVAEMBEOT H F—2 2 LA 27
Endostatin i &  B¥R MR B #808 VEGF i= &
NEHHINZMHELHEET 5 Endostatin |2
VEGFR2 * i #0ic#E/H L, VEGFic & 2
VEGFRZ > 7+ noyRif & W%+ 2100,

#1# 2 Endostatin 2MEEH#EOTH I —2 20
MR CmEFENMET 2L TEHOHHOME
D EBEYICIHE S 59 2 | T, Endosta-
tn DRNELESIC LY, WEOSEH RS KM
ATHESN, TOZBEIRMIAZ™, Zo
FEA A &, Endostatin i3 3#1 & BB L 2 v %)
ROV UM BT AR L BRI A N
3

Endostatin D FE L iEHO—2 I WE SO %

EDMEERTH L, Zhiz ML, Endostatin
EAEAROEE I EETH 2 matrix  metallo-
protease-2 (MMP-2) BIEE# o iE#L, MMP-2 &
UF MT 1-MMP o) i iE 4% § P54 2 105108,

BEE7o0774 ) VEBEMALS LY in
vitro DMK HMIELT v & 4 2 5T, Endostatin |3
MRy i B | 72 c-myc R o iRIET R BL
MM T A EicE N MERBoBELBET
a'l.lﬂ'n'

Endostatin it VEGF #BLR UV ZDiEtE ¢ 2 & T
4 7ICHHEY A 2 o kD NEMBOME L BET
5. In vitro H=7 ZAKMIK") > 7T v 4 B in
vivo =77 ZJE €5 W42 3 vwWT, Endostatin 2
VEGF mRNA RUZABKRLBEC 7L ¥
L =33 > 5", Endostatin i VEGFRZ +
TENCAHHEER L, VEGF 2 k 3t n{Rit
7oy 7731,

=7 AEMA KM 317 2 VEGF R Endos-
tatin DXRUBF 2 A TWEY, PFo94 02
FHWT VEGF # REAZ ¢ L= A TIIANE @I
DA ERL, £ LRIZHE 2 Endostatin iz k
N{ETT 5. 27, Endostatinid=" 22 8wT
HEMRAT H F — 2% M0 E 43, End-
ostatin iz in vitro I2BWTHEBBOME, #E
BRUa7—¥ricnt 2EE 2 HEdT a0 ~
NLENMRELAHICH L 2 &, Endostatin i in
vivo IKBWTHEMBIC ERERTS Sic kD
THRE—222HBYLBMBMRLET S 295
AN,

Endostatin iz ~/¢) > #47-ALAKTHN, K
M EEEE~ ) A REM LTV, End-
ostatin N ~-% 1) 4 EF— 7 2% Endostatin
i2& 3% in vito ® VEGF $ 32 bFGF iz L 24
B MR ERENIAER U in vivo DCAM T & +
41286175 VEGF 55 W2 bFGF iz t 2 mE#H 4
a7ay ZiclS T30,

#AIFEEIc BT 5 VEGFR2Z Li#ti=, Endostatin
NAEMRETBEFARDTRE» S 20FE LT
afh AT D RU~SY BT T+ 7
NAZTHBTNVEA -1 RU-4" Y RBES AT
VA,

5.8 Thmmhoa_pondin—l

Thrombospondin-1 (TSP-1) ZB#MICEEE A
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AEEONETFEBRESRTSH 51", TSP-1
FEREFMIAE A E SIS S URs THBOMR
CrNEEEND 20kDa DR E=ZREDTUE
WrhAARTH ), WMRENS L ViZMERA=Y
oy 7 AKREET I,

TSP-1i2 in vivo $2IF T { in vitro i=B1T 3
WA EFENHERTHS, TSP-1H 230t
TSP-1 73 7 2> b, in vitro |2 81T 5 M,
M, REMBCHTIEEE 7oy 7LV,
HEBENTE b — A2 HEET 5120 T nb
M I 517 3 TSP-1 AfEMIE, TSP-14CD
36!35.[!!! }) 6 u\‘i a'ﬁ'. a‘lﬁl ,1’ s -'J'— 7|J ‘yﬂ?.l!".l ‘:
NE LIV RA VT A HERLABK
(IAP) :OWAEER 2 24 L T3, TSP-1
PP~ £ AMIEE Dk ok = e e 4
p-59fyn D fh B B F p-59fyn K FFHI TH ) p38-
MAPK @ is#t{br*& s h 5. pIBMAPK #fvia it
ATEEILEND &, # AR/ —¥-3DEEILHE
n, BAcHRESBOTHF—CARE D,
TSP-1 DT H } — 22 R FERLE N MM
BiBRESN, kiEonFTREE L\,

In vive DIEBEETFTNLOT— b4, TSP-15°
nEFERVEDOEOMBORELHETIEVT
AL L Twd, TSP-1F7£=72% pi3 K
M= AL EREETHEELEZ TN/, v 2T 7}
=W 2B B 4 T/ —= MR MAGREEE p53
M RMic BN T2HEBWE), =728 T
TSP-1 BEF2IMERBIC /v 27T &,
VEGF/VEGFR2 HE{EH @8z & D ILAE O WAL
WER i FHSRRMET 2 LR MEN AN
mt s, EERESE o, NEFHFECEWTHEM
BoidER UEEORMI- M5 T 3 iE1%E{L MMP,
WEMEFR 70T T—H L0 LR Z 60
HTHEE 2 3 TSP-11 in vitro i 8T MMP-
g HiEEED & IEHES MMP-9 @ E ¥ BIET 21,
*7:, MMP-9i2 VEGF @ & ) #e~2%) » Hi4H
WHIETF2 N ) v 2205 88ET 51,
P Eo#ERy s, TSP-1k 4 5HMERENRE
Ioi, MEMBRoME, WA, #EOME, MMP-9

ERALODN, KT Y v 2 ACEFEN
TwWamEFFERERFOMBOEIEIEITNEZ
EATRENT.

ABT-112 TSP-1?# 4 7-1 1) £— F L H%k
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FT273 74 REML TERS AL TEBONT
F FOE~7F FEEM{t&HmTHY, TSP-1 LR
B inEREEERCRMEEEE AT 7Y,

5.9 Tumstatin

Tumstatin {2 MMP-9ic kN a2 7—7 >V &
i L NEEND 22@OT /B L AT F
FTh), HOBRERUTEEF— ARED T
{T—%—TH5" MMPI2RRTE=72
12 Tumstatin @ i1 88 L ~ A& ( MO R B EE -
AT 229, Tumstatin (2 s {1 > T 7 > i
$#54 |, focal adhesion kinase/PI3K/Akt/mTOR
FoEELE ML, AEBRODNASRD A F
w 7’1— & IST,Il'l-

5.10 Troponin I

Troponin 1 (Tn 1) it in vitro i3V T bFGF &
U VEGF = t 2 A A0 AR A ET 5 &
iz, in vivo DHMERMT v A BT 2ER
OMEFHERV=TRABMOKYr 9 F Ty LB
i+ bFGF ic & 2 BB L MET 21,
Tn' 2R 4MBRIC 35T bFGF & F&Kic#A L
bFGF :tB&+2Z Liz kD, bFGF o & 5 M3
ENBRBLEETZ Tnlnl07 s /BT
F Fit VEGF iz & 2 PB4 B o) R R R U8 I 2 R
OREF L THBELLT 4> CAPAN-1 251}
2 VEGFRALHEL, Tnlo307 = /87
# FTiE |z CAPAN-1 2= ZORBICHS
T2 rFBCER L B0 frmsT 2,

5.11 TIMP-2/Loop 6

#ps= b oy 72 2 R UBEROS R METE
st a2 EMOATy TO—2THN, MMP it #
grt= b ) oy 7 AOERRICEELBRERLLT
3, MMP RE&BEKBERNLY FTOFT—¥D
77 —TH), WEOES, #ITRUNEFRE
EEWTEELXBBZREL TR F
iz, 5{DRY >t | K TMMP-2 HRRN
Wy a1, :

Mosesi & it in vivo iz 3T MMPE# tissue
inhibitor of metalloproteinase (TIMP) (= k& 3EE
FEioL Y nEFENAEINIZEERMICTL
fun zontg ~oMBIRE(OHREICLD
R b, MMP E#EA i EFENERICERN
B LTwaZ RSN

TIMP it MMP O BB L AERN I T 4 7H
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ERFTHS, Bk, TIMP 77 3 ) — X »si—
& LT, TIMP-1, TIMP-2, TIMP-3, TIMP-4
DA4HBYEES N, ZhsTXTO TIMP ¢
MMP @£ %L, MMP % 4L A B AlDBE B O
MEdsERa BN EIC L ), mFHE £ 06+
19 LA L, TIMP-1 5P B #50 Be OF 435 #8 B
EFUE (DI A TRt 20z it

L eosh, TIMP-2 (3 P B2 #lBa o) Sl 2 4]+ 2 o0,

L72d*- T, TIMP-2 iz %o MMP B8 iE4&E - ho
A THEMRORAE F#ELRET 2 b0k
T =W 3.

TIMP-2 o) di Mt it I - 5T 2 8 4 > 7
TNV DRBICKBELTEN™, a4 77
HABRAIRIC BT 5 BEEN L TIMP-2 454k T
’:’éliﬂ.

P EI S S5 T 2 TIMP-2 o §ii 48
ECT A L B E L AaMLESEAERICHT 2
MRVITHNTWE, TOHRBUTOZ LWL H
I2%r o/, TIMP-2) Nk F £ 4 > (T2N) ¢
MMP [AEFEEEZH T 55550, In vitro O E
BT » 4, CAMT vt4, w7 AAREs
vy bPTvEALICBWTMMPIEGEEZ ML T
Wd TIMP-2D CH Ml F # 4 > (T2C) HHiHmk
BREHETE™, /2, TC F 24 o,
HmEFERRL TIMP-2 4 Fo CEilgfiko
Loop 6 =iz 4 2157,

Loop 6 {2 in vitro I2 5 W T K MM 5
THEATH)D, CAMEUVABA Y FTvt4
REWT in vivo DIMEFHELBEET 27, L ae
27T, TIMP-2 2z T2N 25132 MMP 54
BUTCIC BT 20IMAERE L W BH W8
BeZonHnhEMEFEIEING, Hic,
Loop 6 (& T2C OHMAEEICHE L TywW2H80
E&rF R EFAEMER TH 5.

5.12 MMP

MMP A i B s £ 8T 2 = & [ZROFE Tik~
24, MMP oiE#kodic it iE R UF#iTic
oL TBIME LMk A B, T hF TIERMY
MMP FHE# # B v o H i B etk ok E T
BHFIIThORELIBRLNA TV S, TR
MMP 2% i 5 4 R ot B Ui 0 T 45 1 4 ¢ & v
FTBEL LB TE b b Lt v 1s1sase-ie0)

MMPii k&2 ABRSFEYEL, Angio-

statin's® & ¢ Endostatin'®" @ [ 5 % P7EME 0 B
SMES 2 £+ 2. MMP-2 12 FGFR1 # & i3
ﬂ-f"ﬂ_'f ek E+, bFGF & 7)) » 7ol
AMELTHERAT2EED TS SEREEET
&' MMP &1 /3 Bz dmha o) 1 Rl 1o e L 0 ) 4
H%H T2 TNF-2'" O EHEN~OERIZ L LT
ThHa™,

MMP-2 4F & tL BRI F 2 4 > & (2 3E0{E
Lfiodim EHEFEEZAL T2, MMP-2aC
HIEIZ H 2 hemopexin # (PEX) F 24 » (2K
MM 1= 35> TSR MMP-2 & aufy 4 > 7 7
) > OMEHRET O 245, af 4¥ TS
> EEEN MMP-2 o E/ERI L EHEIC
WTAEMEIIE T 2 MMP-2 oigtE 8- 02
POULNZLW | eptoT, PEXF A4t
MMP-2 ¥ EA & L TERT 2 Tk 5
6lll\l.

5.13 EGFR =37 3 #if%

EGF & 2 \»i2 & S 24k o0 i 55 L 1 40 B 190 i,
THbE—i A, EBDL I CMBOETILHDT
O 2R U A I M iR BT
TEEERLLTYWE, HiZ, w{ 20 nKBENm
R, EGF Itk 2 VEGF ot {R iz L N m%
AR L N D TSI TREE N TV, ¢
FME€ ./ 7 o—F 04k T 3 Cetuximab (IMC-
225) £ EGFR (HER1) @ #Bast F £ 4 » 234 L
T#H& L TEGF &4 ¥ Ba0izlEL, EGFR
D_RELBRUA > F—F )= 3 w2 HEL,
EGFo s 741 » 7 # Mk + 2@ EGFR
EDRDA v F—F =L avid, ¥4 2) 4K
FEXF - e Es—p2T"" iz & D Gl
25 AL {8 %17 Bax B 1f Cas-
pase8 N LI LU THI—L 2 REEBFOT » 7L
Fal—aYRUBEENL THROTH}—
ZEMET ™,

F—F=T AL TEAM#ED 2VRETTRE
SELE MMERMBHEAVLEEERERE T,
Cetuximab R IEENMA MWL, =7 20%F
BEEMML, MWL) S SN2 mEFHE &
T %', Cetuximab (2 MHILSZHER U+ 7 iz
BWTVEGF mEE 21l L, MER I LETE
PIETEE, $4ic L - TIMB0ET28 22
T = b ) # R 12, Cetuximab & VEGF
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FRG  MoHT SAMEREREORREER (E0 1) 9

52wt VEGF 2HBEOBIELZIAET 2T 70—
F & PR L 1o TERERE AR & % S ETHRIE R R L
Twd,

5.1 AEHROERLEETIEA

o Hi i BT M ) WERE ) — -2 13 P B B il
ET AR NEMIEOBENEEFHNLEET S ¢
Thad, AxT7 N RaRUSHT2=v }d
LHiEENZ~TFoyf4=>—0REEABHTS
), mMEFECEVWTEERA=LY) v ZACHT S
¥ AN L THEMEOERE SbRUHEE 2
vhro—nTd e A TN RTAT=-
I w-TAF X (RGD) o~7+ F£+F

—7#&UMn= by 2 ARGOREFRTH N,

kiFR P g R bR R FEE T, 51
L2 7-AEEROMBERICOAFET S &
5, HMEHEMEOH N UBHTH S, RGD F
AL DT 7 T=2 + THLEEHMOTF R
Faph A>T el TFRENLCE/ 7D
— - didk (LM609) 12 CAM o 81T 2#4THD
mEFEEA T L, CAM cHBHiL -AMEaIcR
% AMEED R BT EE Y, a4 T
viEtEo L F SIS E St e P EMESEL
=SCID=" A/ F ¥ # 7 T/ LM609 % i
WREE5T 2 L, BEONMIHEENZ20HEW
itk F EMORNREIIC B 2 EEHBE O MAH R
FIET T2, Zhb LM609 TAE L 2% T
Bk F EIEFIC AL, WEORML BV, %
B aph AT 270y 2T 3HAETLE
R8s ATy 3V, Vitaxin i3 LM609 @
E MERE&TH ), REL TWEOAFICRREICE
AL, W opnihihE T L CIEED MM E 0
288 Fep o BU s, 70y 2T 50HKED
BRI S—¥ IRV, 7i=>1NT5A
E@BoEEFELEL i vive 2T VEGF 2
tamEHErHEL, BFonFixed¥RE
5z e,

abAvTT) v EERET Oy 2T MDY
B RGD A 7ORTFFPEAVWLAIETH L.
O~ F Fiiiitk & BWTERSFHTH ),
7o FT—iNT ERELE  REREIE
Wi flaNbd, LI ERTFFEL
THk~7F F EMDI12974 (cilengitide, RGDf-
NmeVal) %&tf EMD270179 (RGDf-ACHA) #'%
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%, EMDI2974 {2 £ 5 / —=BiBi= B\ TR EH|
ELTHDESTT™,

5.15 NKd4

NK4 @f-an 7)) > Fn¥ A4 » 2%+ 5 HGF
NHEFN 7374+ TH), HGFRIEML T
HGF : @&+ 3 HGFR > 7+ NV » T+ 7T
=Z}TH5, NK4iZt F BEBRNEERICS
WTHGF K & 2 FBEEORE L HET 'Y,

5.16 Kallikrein-Kinin R&EMNE T2

Kallikrein iz t 2 &4 F #it Kininogen (HK) &
YNz £ 0, Y8 Kininogen (HKa) & (¥ BK ~7
FrolMEENG, HKal29®ic LD F A >
Bt RS- YEEMEZYN, HKT
FALN T WIHNEFEEMETT™, ¥ HKa
DFEAL > S5HBIEA T 7N e LB EW
WL, MBEOTRF— 2 ERETH, ERAEM
I8z T, VEGF, HGF, PDGF izt N #6#2h
A% HKa 3 7o 7L, in vive 25T FGF-
212 & 2 MR ) S & BE T 3 10,

Wiz, BK #ftLics 7Y » 7 OB RIES
bW THKEASTH S, BKizmERELE
ETE~7FFTHN., TDEFKIIS oMM
TRIAT 5. BK ik T4 % Kininogen # iR
Et a3/ 7o—+radidk (C1IC1) ik in vitro iC
BhiomEHELHEETS. g4, CAMT v +41
T FGF-2 % & w2 VEGF Iz k 2 # fu & 2 i o &%
WE7oy 7L, BEBLOBMET LICEWTER
BRI Wi FMEMICBTABKT
I T=A L THETF FOERME(HRIN
T3 #3, BKOSHFRIOFRRUAE
BT L R/HT 510000,

5.17 Vasohibin

Vasohibin 2 VEGF I & N ## L - W E MR
BuTHEEh s METE L UBARRENL. %
OBEFIREEOMEFELHET 20U CABH
tao—-FLTHN, WEREDALTAT74—F
5y 7HEET L L THIRFE NS W DO E
BHLTwa L5 B 3", Vasohibin D{ERA
B THETs ), MMEFEEERIINLTT S
I=ZAFELTRIEALZW,

5.18 Aplidine

Aplidine li'*‘?"?‘_l“"{'i:- N.BEmKwERTH S
MOLT-4 i=#wWT VEGF W& MHL T+ —F



10 $ilo I Mo 3 RMEREMBEORRLEE (20 1)

774 7ic&3 VEGF MER#ET 3 €22 LI
0, MMEEET L HICTH - A 2BYT
5 Aplidine It CAM T v 4 {25+ T VEGF
BUFFGF-2 i & 5 &S EO RS L1+ 21,

6. EEFRHIR

6.1 Bevacizumab

Bevacizumab ¥ A AN 72— X ] B¢
2001 FFicDEE LAY, Z R E T, Bevacizu-
mab (2§ 3= # % v» (F Doxorubicin, Carboplastin
+Paclitaxel, Fluorouracil (5-FU) + Leucovorin
(LV) toftRTHRS 2N BRENLBAD
B.EIZ L T Bevacizumab A8 T 0, 28, 35,
228IcE520, 10mg/kg 2 TORERTI L —
F3H3v4NHAEFREIMESIN L.
fliA S hE% 23 A BEDP T, 12 AiFEERBRD
A (70 B) ERHIEETHII ErRESZ AL,

1t # &= & (Doxorubicin, Carbopatin+ Pacli-
taxel 5-FU+LV) & M L 7z Bevacizumab 7k
RER Tit, £ ToHiEMBEIC 5T Bevacizumab
D5 M2 8EM 3 mg/kg/BIcBRES L, B
S 2 AOBRE (T ThOEERERHDERE
HET4E) 056, 1LATZL—F3IOTH (5
FU/LV ¢ o fitF), 2ATZ v — F3amBRikd

(Carboplatin/Paclitaxel & DHFH) 29I - 22199,

*EB, chHOBMERBIL Bevacizumabic k 3 4
DERFLLNLh -2, TNFRLOEEED 1A
(&8 TIANESE) THERERIEITEAL,
INHENBERITNTN20, 36, 4087 2T
EREPZT, EBRES I VEFEROBEOHRE L
oft, INL7x2—X] OFKRIXTE, Beva-
cizumab 2 IIEBEERB I HIT LN T8,
FUMKRBRBOBRL T LH LD % Table 14
=T,

6.2 REMBEMM(CHT D Bevacizumab

VEGF O RR 2 #BHE M EFHER CFHMOTF
WEFE LT > iESR ORI E, S n
BB 2BROTFEETLLLEZEHIRENT
WM e ElERLAL S CESEKRBRT
BUErH#EBoNLZ LD L, EBHBEC BT
% Bevacizumab DA 2% B~ 5 £  OEIEKIFZE
PTbd LIl otz, 72—X ] DEFBERKE
FBRYEBEEREBEOBENERICB VTS5

FU/LV ¥3 r Bevacizumab+5-FU/LV @ H#h¢
g2 h'*®, ZoRRIcEWTIlFEIciEms:
ZUTOLWEBGEBERENOEEL 104 Bkt
L THRIESBICKD 5 b—20b#r i i,

1. Rosewell Park L & X »icfEvs, 8:HMa 5
5 6. 8MTH 1 | 5-FU/LV (LV 500 mg/m?* 2 B¥
MEBRAES, LV G55 1 B EBRA K —>
A& LT5FU 500 mg/m* #%) (2>} o—ig
#Ee)

2. 5mg/kg OS5 R T2MM I &z 5-FU/LV
+Bevacizumab #5

3. 10mg/kgniE5 & T2:8M &z 5-FU/
LV+ Bevacizumab #5

5-FU/LV 8 (2> F o— 588 5%
217, MESBITLABRER70Ad—5—LT
Bevacizumab 3k (280> & 12 10 mg/kg) %
ShrFans.

1 FBOFMED T FllA > b2 AEHIAM
BUMSENRIHEE, 238134 & 700N 2Ihm
My&Enk, To72—XIRBIZBWT, MM
OMEM Ao Fo—n 8B (5-FU/LV) T5.2
& H, Bevacizumab S5mg/kg & ME T9.08 A
(5-FU/LV & le# L T p=0.005 TH &), Bevaci-
zumab 10 mg/kg E#MBT7.28A (5-FU/LV &
HWELTp=0.217THE) THorn, BIHHIo
> B — LGB T 17%, Bevacizumab 5mg/kg
iEAERE T 40% (p=0.029), Bevacizumab 10 mg/
kg BREBET 24% (p=0.434) THo%, EHEMMO
PRIEIED - Fo— AR T 13.8f8 A, Bevaci-
zumab Smg/kg HEMBET21.5@H (p=0.137),
Bevacizumab 10 mg/kg # B T161.18 A (p
=0.582) Thor. HWEHIHETLE-BENI B,
61%%° 7 0 A F —/<— G ERIT 2. WAOMATLL
NORBETHECLLZ3ANEEIR, 1A (2> to
=T I—T) KSR/ TR/FPERBEL, 1A
(Bevacizumab 5 mg/kg i&RERE) ATRREEE, 1 A
(Bevacizumab 10 mg/kg iS%FE) »*MERETH
572, Bevacizumab DB ETA LN HERE -
2 MiEfE WS OMM (Bevacizumab 5 mg/kg i
METL2OER, Bevacizumab 10 mg/kg i4 %
HTESOER, 2» Fo—LERBETE=20E
#), B (Bevacizumab §mg/kg it it 8 T 46%,
Bevacizumab 10 mg/kg i5M8FT53%, 2>~ I o
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—LEBEBTIY) hof 2 bo—nigs
BEiIz T Bevacizumab # 5 8H W TLA
RV ELENT L LRI N, ThoDERD
&, 5-FU/LV #ikic l~ T 5-FU/LV/Bevacizu-
mab#GFBLAREICE W TRIENNMD, MMl
MMM OIEE, EFEOMMIHIE S .

Fxz— Xl TiERE{ ) / 7 # > Irinotecan,
5-FU, LV (IFL) iz #fL T IFL R UF Bevacizumab
U5 HIE % LT 5 7 = — XNEBRRBRAAT
bt - HRRICIIEBHRENLI2IANE
£, =oniaME (IFL, IFL+Bevacizumab,
5-FU/LV + Bevacizumab) @3 EO—2iC%{EH
CHEINdR SN, A 300 A BEAEIESICHE
IR & 72 4%, IFL+Bevacizumab @ %c& 1 % §Fl
T aYENLEeEstirdTbns. IFL (Irinote-
can 125 mg/m?, 5-FU 500 mg/m?, LV 20 mg/m?)
6 AMOL A0 b 4EMEERS SN,
ZARMLT2HEAMI L7 72K 312 Beva-
cizumab (5mg/kg) »*HFH & h 2. 5-FU/LV/
Bevacizumab i&#8#12 Rosewell Park L2 X ~ic
f£vs, 5-FU/LV # 288 % = |- Bevacizumab (5
mg/kg) EHFRAL 7.

33 ADBENFESCEINIRS N, 5-FU/
LV/Bevacizumab # ¥ HE i 2 h, IFLE#®&
UREREL L TTORECH L THRERBEYRIT 6
Nz, W|EBICHNELALBEIRIADI B,
402 A#° IFL/Bevacizumab, 411 AATIFL/7 7 ¢
HOBMEET I, BN PR PELTE
SFESFREINL, 1 FEOLY FRA> FiCiR
S E A, SO REThE, EIN, £E0
Whee % iz, IFL/Bevacizumab &#E R UF IFL/
7R BT o &EHFRIMIE, TR EFN20.3M
BREUIS.68ATH -7z (p<0.001), 2 #8R
&% » | T Oxaliplatin # 2} - 2HoH 770
—T7OV FOAL2 T 4 THHOEE SEFUM
I IFL/7' 7t XitRMEZHLBET2R.2MATS
> 73T, IFL/Bevacizumab i# % €17 72 8
ETIR 5. EAKHMML 2, EEEE IFL/
TS e HESITBETO2MATH-LONLT,
IFL/Bevacizumab & # 2 21T - B E TI2 10.6 1§
AT#&é -7 (p<0.001). 3IhHid IFL/Bevacizu-
mab BUFIFL/ 72 # T, TNFN 34.8%11 44.8
% (p=0.004), ZEHMMIZT.IMAMNI4EA
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(p=0.001) T#& - 72, Bevacizumab o) 8 = B4
MBI}, Sv—FIoEBALE, 7v—F3
RU 4 OEMREARUTROMMA T2 N, B
B+~5Z ¢ic, IFL/Bevacizumab O i&# 51T
L6 ANBE (1.5%) THREAILFEE2LZ A
B, EBOHE, 0B 3RCECHET S
% ( DA BERROKIZ B —T M THREICH
EhEii a1,

ZORBORRCETE, EBEHBEBEDR
E—KRiEM L LTS5-FU 2 v 5 {L¥RE L 6iR
L#: v 2 4 > ¥ L T Bevacizumab #72004 £ 2 A
FDA ic & N RE2hik.

Eie R LR 7 2 — XN R UFIIRROER L
B H D Vi —RRET Ao ERSREC BT
2EMO 72— ZURBR"™ 2 BALHELE, F
B4 MM IFL & 2 wi2 5-FU/LV B3R aHF 0
BETI46MATHD DML, 5-FU/LV RV
Bevacizumab (5mg/kg) THBLLBHE TR
1798 A TH - (p=0.008) """, BFENHFEIHHE
I 1IFL % 2 Wit 5-FU/LV B iEM 0 BET24.5
%TH 5Nt L, 5-FU/LV R U Bevacizumab
(5mg/kg) THEMLLBETIE 4. 1%TH-7% (p
=0.019). i

Bevacizumab # Fvw - #&BEBEOBKRRIT
FiofvwTw b, ESUEHBEREC BT 2%
BucgeshaiMiz, FOLFOX v 2 # > (5-FU/LV
+Oxaliplatin) #f5-FU/LV ## i Hid: B oF IFL v
PAENLENTWEZ LIRS N0
E¥iEEEEERR 7 L—7 0 E3220 KElL, B
i EBUHEBEREOBFLZT BB DT,
FOLFOX-4 L ¥ # > #i%h ¥ FOLFOX-4+ Bevaci-
zumab # 2 8M = & 12 10 mg/kg T L 7= 8&F
B7x2—ZXNMRRTH2™. £B T ADESH
A OWRICBHENL, B, BEI Bevacizu-
mab B SHEKE NG =Z 2D BEREICRESI
HINRs IR, WENLHNICL S & ZDBRE
Tt =25 0 LEFRMHRMET TSI 2 2RE
Nz dNns, TORNRBRERETIE, ¥4
4 7% (2 FOLFOX -4+ Bevacizumab i # # & |}
EBETI2OEATSH ), FOLFOX BB+
BT BETIZ 1088 TH-7 (p=0.0018).
£ 8% EIEE, FOLFOX-4+Bevacizumab %
S BETE21.8%THD, FOLFOX HiihisH
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PR LBETII2NTHS 2 (p<0.0001). 7
L — F 3 o) B USRI o) i fn A¢ FOLFOX
=4 B UF Bevacizumab o @B+ ZIFtRETALN
7z, B Ao BE(E Bevacizumab 2 &3 72 8
FHZBWT11%Th- 12, FAfkic, EBERBE
BEDBESIACLEWTFOLFOX-4 L 2 B
¥ & FOLFOX -4+ Bevacizumab® 7 = — X I1 i
BATHNLE™, EL2RUBIRBITLENS
ARV 28 ATA LN, MEikiT2 ToOMMIZ 11
WATH- 1,

HMEHEARETHEFEL - BE S THLE
UfIB0RENBEE Nt b, FHESIT 2
BEIz 5 T Bevacizumab OB R A FEHE L T W
2 [FL, IFL/Bevacizumab, 5-FU/LV/Beva-
cizumab DWW T Nr DERESIT T ZMICFH
ET > . BHEDOMTH L, Bevacizumab @&t %
STz BB IR A £ A0 o I T
BB R S MDA PHED ) 2 254 LT3 2 &
DOREEE L, L L, B#EEAT 28~60 B i
FREZBEBEIREZ N BFCS T BT T
i2, IFL, IFL/Bevacizumab, 5-FU/LV/Bevacizu-
mab #ZF L EFC BV THEEAECELOE
HELBTIAELRAEBTEINL b - 1o,
Irinotecan & UF Oxaliplatin i= & 2 iE#EHET L 72
BRUEMBED B 3350 Aic 5113 5-FU/LV+
Bebacizumab @ 7 = — X 11 REE 44T H h 12209,
FROBENER AN TH ) EMBEEFMMEF+~
THEFNPRERENFNISWARCI.OMEA
TH-Tz, FAEOHETESBEERENORER A
2 BT % Irinotecan, 5-FU, LV+# ift B & Be-
bacizumab (10 mg/kg) @7 = — X I EEER B¢
Th™, SEFMMRECEREEFNMO S
RAEIFENFN263WMARC0.7THATH) 14
NEFIZ 8% TH -1, LEMEIL494%TH
TELERIL6.2%ThH- i,

6.3 fhoiEHS 1 7 (2# 1 3 Bevacizumab

6.3.1 WMBaRE

7 by~UL- 1) Fr79 “von-Hippel Lin-
dau” (VHL) (1 BR, +EMER 0¥, £Hs
BETUBR LR ETEE2 ) 27 MM
HREEREERIEN TSN, WMEM L MET 2
HEHE0, VHL MESEHRHETF OB R A% 4
RENEBEETRREN, VEGF t 5 r {EBES

HEREFOBE 2R+ 2 Hif-la EHS 4 iE
#ikiz £ " VEGF @ 88+ 2™, VHL i#
EFOLERIE, HSEERENICT L ICHRE (3
M) ORMEUBOIRL AL ICHFETLE L b
éﬂ_-{'u\aﬂﬁﬂ.

HHEEEHIC BT 2 Bevacizumab? 7 = — X
R8I 2003 SFic e i, [L-2 iBHEE ST
HHVIIHEED 116 AWML CHERBITH
neY, BEEIEELCHVIELN, 2EMIT i
774K, 2i8M = &z Bevacizumab (3 mg/kg),
288 = & iz Bevacizumab (10 mg/kg) D5 %
FiF e, SUBRCTNToORNENEEL Y P
A2 b TH -l WEEMMO AR, 10 mg/
kg Bevacizumab 25X N1 BEDNHHT T £ &K
EHREINABELNVEP 2 (A.8@AK 2.5
@A, p<0.001). L# L, 3mg/kg Bevacizumab
ARG I N BETIHESENMO bRl ETE
(R=F—F4>THETH-% (3.08H, p<
0.041), 4 ADBE (2T M5 it Bevacizu-
mab 7 )—7'7) 39 A BEIZHE) (© BTG
WS Do, EFEMMIZ I A—TMIcEWTHE
U2t - 72, Bevacizumab 2Bl L 22 2L —
FANBESLVWEFECREHEIATV W, fio
FEERREMEE: 2ABRTH - 12,

C DEEFREFZE I 3 v T##% 5t @ Bevacizumab
HREZNLBHIC LT 2EBOEMENMSE ¢
“=1:Z &b, Cancer and Leukemia Group B
(CALGB) KINEBEIZVWIYBTELWE
B B HIZ DT Bevacizumab D EHEA 7 = —
ZMRBHFTH L™, = BIRI 128 %=
ERFTwWivwBEI TN, BEZERSED
IFN-o (1M 36900 584 #b 22
Bevacizumab (28 M = ¥ 12 10 mg/kg) +{E# &
it IFN-a iR I BRI NIRL N, &l =
DEBERIL EZRES LT v, Bevacizu-
mab & EGFR ¥e i ¥+—¥a{ b s—7T
# % Erlotinib O AN 7 = — X 11 BB A3 3%
DERBHBTITHONALY, 16ROPM7 4 v—
Ty 7063 %DBENWEMBT, B Beva-
cizumab (10 mg/kg 8 2 MM = &) & Erlotinib
(150 mg/ B&ELD) DHBTHBE T, 59 ADFF
fliTThE L BED I b 15 AT (25%) ZaR4Y 7% 2T,
HATHIRR, 1 ATELERIBLNL, 28
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T3 ADBRE (61%) HEELLERERLL,
SMENEEAFOME NN@ATHY), BED60%
HFISEWAMEFLLE, Zv—F 30BEICIZTH,
seiE, HEA/ER, MMOE, Hh, TAARSE
Fni.

6.3.2 L%

VEGF i1 5L s W TRAL TH 1,
VEGF v~ BEHERICHT 2 TREHAU
EHN=—h— ¢ LTHEATHEI LETRRT S
[EfAH 22000 BECEREETLIENHD
ERAIE O BE AR 75 A5 Bevacizumab M 5
w72 —X1/NNEBRKBTERE LY. B
whEERIZ2EMT 223, 10, 20mg/kg T,

HEAEDBE (n=41) 12 10 mg/kg THBS NI,

ZOHMRT, FRHUBDYBADTHTATA

L, MEEhLEHOPILEIZS.SEMATH L.

Bevacizumab 10 mg/kg THEMLL-BHEN ) 5,
17%%¢ 154 B TEHEROEEETL, 7% 1 FME
ROLEEFRLE, SANBEN G B 4 AHMM
EiEhasE, &7 0o—vERE, CABR HEAR
UIERE A S R E LA ERRICL D PEL .

Bevacizumab @7 x — X[NIEB#AEIC S AT
- F oy I EREST LEBEIED 462 A BE
b, BELEMESIC Cepeciatabine H
% \» |3 Cepeciatabine + Bevacizumab i #] 1) i& &
L7z, Cepeciatbine (2 3o 5 & 2580 2 iz
S13T#HE5E 2 . Bevacizumab (15mg/kg) 2
MM tcgEE N, B FRAL IR
BHMLHRTH), —_HFBO FR( IR
fEL R TH - L. 22Tyt Cepeciatabine+
Bevacizumab @} #¢ Cepeciatabine #3#hic l~T
HEBICE - Ty (19.8%%9.1%). L2 L,
M EEHH (4.9 B : Cepeciatabine+ Bevaci-
zumab #4 4.2 8 B : Cepeciatabine) # 2w iz &%
7F# (15.1 @ A © Cepeciatabine+ Bevacizumab %f
14,5 fi B : Cepeciatabine) TRABLEIZ L d -
P 1S

E2100 FFEO#ERHDEENLYY, ZOFRR
BECEBEILBOBELET I L2222 A
NIHEHER 2 N 7 x — X O TR NEE IR
MRBTH 2, ZOHMERBOBEIEFSIIND
{& & . Paclitaxel + Bevacizumab O #f & i) 72,
EHE & M o 514l 12 Paclitaxel+ Bevacizu-
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mab 252N~ BETIIIWMATH EDICHL,
Paclitaxel B85 SN BETIR6.THWATH
o 7z, &£ WMo 22 Paclitaxel +Bevaci-
zumab 281 - BET25.7WATH B NIML,
Paclitaxel 3 T2 23,8 A T& » #. Paclita-
xel+ Bevacizumab % &1} 7= 8% & Paclitaxel #
B an - BE BT RNENRKIEZLIET
# - 7. Bebacizumab+ Docetaxel @ 7 = — X 11
REYEBEISO 27 AOBRETTLALY, £
BINEIL 2% TH- 2. ENNMMRAUENEET
WMo b i N FNL6.0FAL T.5BATH-
7=, ¥ L v #iBh & L T Docetaxel & I Doxorubi-
cin & #£A L 7-BERWFZ, Trastuzumab & Uf Erlo-
tinb? & 3 kN EMENLERBELAHFAT
Bevacizumab ®iE#EZR £ kR T 2 BIREBR A U
Bevacizumab & kLT - MELHFH L CEERER
AT TS 57,

6.3.3 FE/A~HRBAMTE

JE/ H RNt < 3511 3 Bevacizumab % B\ 728
RFFRIATHNT WS, BiEH7 =z — A INRBIC
#w T, Bevacizumab+ Carboplatin+ Paclitaxel,
Carboplatin+ Paclitaxel TRATICETTL 2 H 5\
iEBEO I EER O GRS R I NN,
LSBT ADBEVEESC=DNDHEHRNNI B
N—oiEEL-HRNELN:, TDMAEDLER
3 i8M = & iz Carboplatin (AUG=6) B UF Paclita-
xel (200 mg/m?®) (n=32), 3 MM & i< Carbopla-
tin, Paclitaxel, Bevacizumab (15mg/kg) ofif
M (n=35), 3 @M= &S ko Carbopla-
tin, Paclitaxel, Bevacizumab (7.5 mg/kg) O
HTh-tr, BERESELZITIANICIFESHHEW
2N B ET T - 12, ERGE
3, 6, 10, 14, 1844 ZNBICFlS Lz, BWD
v F#4 - FREMNEUMEVCIEERICETH D,
2EHOT Y FRA Y P REEFHME UG
MT# -7 TToHi&#E T Carboplatin R U
Paclitaxel 2P M 5| T6 4 705301,
4 AN & #5413 %5 3% 5 1k ) Bevacizumab (15
mg/kg) OFH, 2> b o—iEREEF (Carboplatin
+Paclitaxel) £ ) b - Twiz (T4EAN4.2
A, p=0.023). {E4&5 & Bevacizumab (7.5
mg/kg) OEMENMIZ 4.IBATH 2. BYE
i3, 2> Fo—LEEMET18.8%, E%5# Be



16 RS #HT s AMEREMEOBR BT (0 1)

vacizumab 7% # & T 28.8%, ®# 5 it Bevacizu-
mab EMEFT31.5% TH - 2. EFHMIc 2T
&5 it Bevacizumab i{&#EBF & 0> | O — L&
PFEET 5 £, WMiE5 & Bevacizumab i&#BEH
BoTw2h (17.7@ A 14.9@ A, p=0.63),

HHMICRAETIR LV, B, K#&S5 8 Bevaci-
zumab EHEEC BT 2EHFHMMIZ L1 6BATH -
2. AP O—NEREED ) LEBTIIANEE

A IEEITER I Bevacizumab $HiGM IS L LN,

1BAD G 55 ATHRYIELELLL, 128AICE
T 2EHFMMIE 7 0 24— <—ERDELAT A% T
Holr,

N €1 Bevacizumab iEREICEWT4AD
BEVHEERRICL DIETLA. €5 & Bevaci-
zumab BB CERENC-FEREEIZSEN (3%
b(Em), %, FEEE €L TRETHTH
-7z, #&#5 & Bevacizumab TS 2 NAFETE
Tk, Fide, M, 7A-¥02MBER
U HPAERMERE TH - L2, 2 F o—LiGREE
8115 1 AORCHKREIzBOECHETILOT
bhot, {LERERBMICEWTTFRENZETEY
HEW RO, {b2EMER R Bevacizumab
PREINLCBETRRIL -7, L2L, B
MR U7 A B R 2 Bevacizumab # &t B
MRICECTHERE L THEENL TV 5, Beva-
cizumab {5HF & BLE L o tHm B &2 HEFR (B~
LN, 6 ANBETNTTERERPTIIVOMK

VHmAEIY, CALBREDI L 4 ADIELL /.

ZNEIUHMERSE -6 A ADBRENI L4 A
THF EEBOMEGRH/BREE Lz, Bz R
Wi, ERLEMECEELCME ZELFE-T
VEMELLBLESH D LB b S,
ProRdEokRizcEx—s2, ECOGIE72—X
I1/1I % i £ v~ T Paclitaxel/Carboplatin Hidd(c
it L T Paclitaxel/Carboplatin+ Bevacizumab @
UFF TERERIF L 2 1fE0H 12720, Z DIFR T, #AT
I hdlalio BE (RFELEEOH#EGRIE
) EMLIESCRLESRRUER7 2 —X1I
B L E L 24 ¥ 2 — LT Paclitaxel/Carboplatin
HEOmE Nz, £ 7, 434 A B EH* Paclitaxel/
Carboplatin+ Bevacizumab # 3 80\ 1 @##ET
BETHL IWMEBIH VRN, B ¥
HA > ILEFHMMTHY, 2HBoxr FHA

¥ MidgEhE, EMEBEETUMEUCREETH .
Bevacizumab % $##45- L 72 B8 T4 HW M o oS4
AAEEICHmML A (1238 BAH10.38 A, p=
0.003). ZETNHU{LEAEMO A% 5L BT
15% T#H BNz L, Bevacizumab #4#&5.-L 72
BHTIRIBXTH-72 (p<0.001). AT EZFWR
i3, {bEREMDAZRE L CBETISEATH
SDizkt L, Bevacizumab ##5 L - B#F Tt
6.2 A THh-7~ (p<0.001). fb¥EHREROAZ
#BELEBEOIN—T L ¥ 3 & Bevacizu-
mab 285 L - BED 7 N— T TFPIRES RS
HMOMMSH -7z, MM OWEI{EERER DL
EPRELLBETOTNTH DIz L, Bevaci-
zumab 285 L L RETIZ4A%TH- 12,

Erlotinib @ & 5 % i) 8289 % Al R U°F L
vaifiilth % A v~ 72 Bevacizumab o) iRB AT T H
a!il.i!?l.

6.3.4 MERRIE

VEGFo HFEII EBEABTIME2INTE
N FoRIAOWMIE LN TALTFikLHEBL
T30, T B IZ v T Gemcitabine &
Bevacizumab #fH L TRV 3 7 = — X1 &B&H*
TThh/z29, 288 % 144 71 ¢ LT Gemcitabine
(1000 mg/m?®) A1, 8, 15 Bic#5 2 1, Bevaci-
zumab (10mg/kg) #71, 15 BicHE I A, 8
ARHIPE S N, EHEWMy hRET I 4
BAMBEZ LrBEEINL, £WBTIIANRE
DESE L ERETRL, £ OEMENM ) th i
SAMATH- 1, %L LT, ENENMO
fliiz5.4BATHN, EFMMebRiEIz8 8 HA,
EMANEFRIITI%TH -, FELHELLTI
DERHEBOHMTY ) 1213 BEAILTH - 1.
CALGB (24T ¥ o) b A o) .45 12 2 L T Gemi-
tabine i fh & Bevacizumab+ Gemcitabine % %
THEER7 2 —XMRREiftH T 3,

6.3.5 Hpdies

WECHEBOCERERIC L 2 BB 22 Mk
WA A b N - 1 MR IR ) B
t=2v T Bevacizumab ) 7 = — XN B ITH 1
236 35HM] = & 12 Bebacizumab (15 mg/kg) #f
WAOBEBEEINL, 16%DTEHNESTL,
62.5%NBEITKEL LERETRLL. £FEM
PRAIE 6.9 WA, SAENM ) PRl 6.9 A
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