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N /Y
25 / \
20 j/ \
15
10
o | d ——e

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10F11F12F13F14
Fraction number

Bl 2 : In-111-liposome #%3&ts » 12 PD-10 ¢ 4.4 it - Fraction 6-10 &
In-111-liposome » #&z&»x 3  *+ 95% o

Efficiency
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# 1: In-111-liposome g ¥ F L %

Quality Control

pH

Clarity

Labeling efficiency of radio isotope with oxine (%)

Particle Size

Phospholipids concentration (umole/mL)

Size-exclusion PD-10 column purification

100 * 25 nm
8.0 ~10.0
6.5~75

Close to clarifying
>90 %
5 major fraction

Test Specification

Batch number . ALP_0603

; 2009/06/03
Experiment date -
Specific Activity (uCi/mL) - 3000 uCi/mL
DXR encapsulate Yes or No No
DXR concentration (mg/mL) 20~22 -
DTPA concentration (mM) - 5 mM

100 * 20.6 nm
9.0 pmole/mL
6.5
Close to clarifying
%

5 major fraction

Bl 3 Mot 2 iE 2 2 — B o SKOV3-ipl/luc fik |

Time afer tumor inoculation (days)

Bl - (mean = SEM, n=10)

67

. RO . Liposome : > 70 % _76%
Radio-Labeling yield of liposome (%) . )
Lipo-Dox : > 50 %
Radio-chemical purity (%) >95% >95%
400
—®— SKOV3-iplluc

m"\ 300
=i
=
=
E

E 200
2
=
2
£
=

= 100

0 T T T T T T
5 10 15 20 25 30 35
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A549 tumor growth curve
120

100 A

Tumor size (mm?)
B (2] o]
o o o
. .

N
o
1

o
1

0 5 10 15 20 25 30 35

Days

n4 fé’h@vﬂ P\—:"E‘Jpl?laﬁl‘/\ ;-\kk\.“ R—"‘;; » A549 pﬁﬁ”/"’ ﬁﬂ°n§
B & ol R R PIE o (Bdp 4 meamt SEM % 7 o n—5) o

B 24 h

{ brain

A

72h

B 5 : (A) In-111-liposome % SKOV3-ipl/luc 4k -] & %8 By #5 4 5% 2.
microSPECT/CT 2z_:3 8% - ¥ & % Ef e SKOV3-ipl/luc "% - (B) #p
e rR 5050 T 20 Autoradiography F skt % o B % AT At e
#-38T o In-111-liposome 7 #d g ¥ e T is o
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20

P
“ Mouse 1

Mouse 3

2olD

tumor

"
T/M=4.49 T/M= 3.58 T/M=3.90

Bl 6 : F-18-FDG A SKOV3-ipl/luc #k | & e%d By $s 3~ #-5% 2. microPET 2
¥ 9 0 Bom F-18-FDG i P Bek T o

(B)

Qs

tumor \'O’* ‘ tunjor

photograph autoradiograph

transverse coronal

B 7 : (A) In-111-liposome % A549 #k |- B e By ds 3 fios\ 2.
microSPECT/CT 2_:¢ 8% o ¥ & + f e SKOV3-ipl/luc "% - (B) #p
56 % 058 T 2. Autoradiography § & % o B E B ot At d i
597 5 In-111-liposome { #di 5 ¢ ek T 4 o
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72 h

B 8 : In-111-liposome % LS-174T 4k | B crn%d B & 47 o3\ 2.
mMicroSPECT/CT 2. :¢ % o v ¢ # 2f e LS-174T #8%5 - S % 87 &
PLE P RS T o In-111-liposome B fE R P oo gk L 4F o

(A)

High

Low
1h 24h 48h 72h

(B)
'—:l. 6 Mean SEM
= 5
% ’ 1h 271 048
S 4
o
4 24k 543 0.78
., 48h 4.08 0.0
E 1 72h 3.00 072

0

0 24 48 72
Time (h)

B 9 : (A) In-111-liposome % NCI-H292 4% /|- B e By é 3= 558 2.
microSPECT/CT z_i$ 82 o v ¢ 4 #f B NCI-H292 #8575 o & % & 7
Bt B BN T 0 In-111-liposome f R P ocre fTat k 243 o (B)
B g NS SR B A 2448 o iRT B E o
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(2 )iok™ 2 g}:ﬁ?%%lﬂﬁf—?%’*?i‘

il
183yy/ % Re Generator

l 0.9% NaCl BMEDA

133Re-Perrhenate

QE:

1-2 ml l
E—

Labeling

v

ITLC-SG/saline

Re-188-BMEDA

Formulation :
DSPC
Cholesterol
DSPE-PEG

A 4

A

A 4

Trapping

|

Purification

PD-10 Column

Chromatography

Liposomes

QC :
(1) Partical Size
(2) Phosphorus Assay

Re-188-liposome

B 10 : 2 /5% 24 Re-188-liposome % & ik 4218 -

71
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F=EH

#. 2 : Re-188-liposome & ¢ 7 i#!

Quiality Control

Test

Batch number

Partical Size(nm)

Phospholipids concentration (umole/mL)

(NH4).SO4 concentration (mM)

pH

Clarity

Labeling efficiency of radio isotope with BMEDA (%)
Radio-Labeling yield of liposome (%)

Radio-chemical purity (%)

Specification
ALP_0903

92.04+ 25.71

14.5

250

6.5~7.0

Close to clarifying
>90 %

Liposome : > 83 %

> 95%
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MicroSPECT/CT images

SCID mice (HT-29) at 24 h after 1.v. Nude mice (HT-29) at 24 h after 1.v.

SCID mice (LS-174T) at 24 h after 1v.  BALB/c mice (C26) at 24 h after 1.v.

Bl 11 : Re-188-liposome 12 7 f= #d % i3\ iE = microSPECT/CT % 2% » %
7. Re-188-liposome % C26 % LS-174 = % Jg g 5 foks ch& 4

Fx P],{ o

73



ST EREEME =&

A '%8Re.BMEDA
High

Tumor

1h

C Whole Body Autoradiography
High
¢+, Photo .. WBAR
2iW

&%
F i e

~Lung

“ Liver

Liver

Kidney

original tumor

inoculation site

pe “/ Feces
5/

Feces - -

oy e ot
- ‘/ Tumor
y Tumor .

Low

Bl 12 : MicroSPECT/CT and WBAR images of Re-188-liposome in C26 colorectal
tumor-bearing mice. % 3. Re-188-liposome 7 C26 ~ % J§ "6/ 5 2 4+ <
Ffwaofc o 2527 ¢ 4 SCI # 7](Nucl Med Biol)# % 7] %
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A
3000 -
2500 -
2000 -

1500 -

1000 -

Tumor Volume (mm?)

B

——eo— 188Re.pXR-liposome

—_—— 188Re-liposome

— —m—— Lipo-Dox
——=-—— Normal Saline

o T LE T L) LE
5 10 15 20 25
Days after treatment (d)
100+ | -'q e 188Re—DXR-Iiposome
& — - — '88Re.jiposome
80 - | — —m—— Lipo-Dox
:\o‘ 6’: : &, —=-C-—= Normal Saline
2 L 4 lmnq L
T 60- ‘E =
3 b
2 !
= 40 * -
@ L |
o>qm o —
20+ Il
!
L
0 T T IO —CO— 1) 195 194 1
0 20 40 60 80 100 120 140 160

B113 : Re-188-liposomez_ F »c i

Days after injection (d)

7

s 873375 F o % % &7 7 Re-188-liposomess

Re-188-DXR-liposome & F #x i e/ mdr4 |5 2 33 (WM 4y 3R F

& H] 5 94%

-

[

<

% 139%) o ~#= 3 © A SCI# 7| (Nucl Med Biol)# % = % -

=1
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4000 5

——&— 600 uCi

— ¢ —  B0OuCi

— il — 1mCi %
o~ 3000 - ===~ —— Normal Saline s
=
g
=
]
= 2000
-
B
2
£
= 1000 -

o - _ _ _ —_

Dayvs after treatment (d)

Survival ratio (%)
&
3___.

I
I
40 1 &
I —— 600 uCi
' — —¢ —  BO0 uCi
00y ——a——  1mCi
20 4 l ===0~ == HNormal Saline
&
|
|
g T T ST OGO OO~ O-BRBRO-O0——
1 2 40 80 &0 1060 120

Dayvs after injection (d)

B 14: Re-188-liposome F; »x3:% iz 85 - ™ A T L5348 C26 tumor » BALB/c
mice ® - F&AEIER (S T X (TR AF %o F %~ 5 600 pCi~ 800 uCi -
ImCi = fa®E Eqlle > 2B H - B 0 87 353 TR N

TR o (A)VBEF ISR SRR R B)ES oS E R

= |-

o % BEor 800uCi 2 1mCi 2 EAH C26 ~ H 5 Bkt (%

Th
LA

7
~

W2y o
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—e— "*Re.BMEDA
O '™pge.liposome
~-w- '"Re.DXR-liposome

o 30
a
2 20 AN Blood
¥ =<
10 . o
S ‘_‘g
- e .
0~
0 20 40 60 40 40 60
Time (h) Time (h) Time (h)
o
a
¥ Feces
. 2 » - .
) ) e -z
0 20 40 40 60
Time (h) Time (h)
o
=
®

Time (h)

Time (h)

Time (h)

BHT-29 % fdR | K2 BEfd4 By o %

B]15 : = = Re-188-liposome
% ¥ 17 5rRe-188-liposome & £ »x hTh 2. B4 2 LB AL F LD
EMHE o A3 ¢ #SCIHH 7| (Anticancer Res)#& % 7| & o
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High

Low

B]16 : MicroSPECT/CT images of Re-188-liposome in HT-29 colorectal
tumor-bearing mice - (a) Re-188-BMEDA (b) Re-188-liposome (c)
Re-188-DXR-liposome - #* 7 %g -+ Re-188-liposome£? Re-188-DXR
-liposome % B i e AF N EFFE o AFF 7 @ 4 SCIE 7 (Anticancer

Res) % | & ©
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Toxicology for therapeutic radiopharmaceuticals

® Animal: Female/Male SD rats, 10 rats for each sex.
® Animal (4~5 weeks old) were obtained from BioLASCO.

14 day .

A
L 4 )
Ay

Body weight everyday

Body weight twice a week '

r T D7 D15
N ’
il .
Body weight Body weight '
Rat Arrive/980608 Body welght_
(4~5 week-old) : Blood Sampling
Blood Sampling Injection Blood Sampling Blood Sampling Organ
980615 980616 980617 980622 980630

Groups: (n=4 for each group ; Female x 2, Male x 2)

1.'%8Re-liposome (500 uCi, single dose)
2.188Re-liposome (3000 uCi, single dose)
3.Control (normal saline)

+ Before experiment, Monitor Body weight twice a week.

* During experiment, Monitor Body weight everyday.

+ Body weights of rats are monitored over 14 days, the typical duration of acute toxicity study.

+ Atdissection, liver, spleen, kidneys, and intestine were sampled.

+ The MTD of drug after intraperitoneal administration was defined as the activity dose below the lowest dose

that resulted in either the death of any animal in groups or a body weight loss of more than 20%.
(Ref: J Nucl Med 2004; 45:1224-1232; Int J Gynecol Cancer 2003, 13, 607-613; Clinical Cancer Research Vol. 8, 1172-1181, April 2002)

B 18 : Re-188-liposome # FEIF Rk 2 L& H 7 o
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B 19: Re-188-liposome + 12

Re-188-liposome %
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~

B

BI20: 5 BEZ KA E 57 P i stH & RSB (T2 2 SEMEl - (@) 4~ % B %
FAE 5 (b)0: (c)50; (d) 125 ; (e) 250 ;5 (f) 500 kGyi5 &+ P& i3] & -

1634
(6>
1710
1634 )
1710
- 1634
== )
S )
= 1710
g; 1634
&
= 1710
=
S
—_—
1710 < 5 3
1634 @
—_ = 1634 (1)
2000 1600 1200 800

F21 0 5 BEZ K AE 7 RSB E RS A G e T2 FT-IR& sk
o (1) gsc 2 44 (2) OKGy : (3) 50kGy : (4) 125kGy i (5)
250kGy : (6) 500kGy & & fh AT 3 f BL# -
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Mag = 100.00 KX  EHT = 5.00 kv
6 mm Signal A = InLens

F122 1 2 L B F 4B (Fe304)2 SEMZ TEMA AciL % -

(440) FexOs

(002)MWONT

25.86 pristine MWCNTs / FeiO4

(002)MWONT

L pristine MWCNTs _|

25.86 (Acid treament)

z

S 5000 . . - r T

S

2 4000 | 4
~ -

- Z

R S i
2 =

= 2000 g /ON

2 2 MWCNTs
z 25.35 (RAW)

S 1000 b .
]

% 0 1 1 T

-4 20 30 40 50 60 70 80

20

F123 1 2 5 4 $ a4 H 2 XRDA 15 2 SEMAT AciLZ: -
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(1

1.5
~=0— Fe304 nanoparticles
=8 - MWCNT/Fei0: materials
(2) g 14
O-H
) 0.5
B =
E = "
s s
:
« 0.5
-
(1) Fe3O4 .14
(2) acid refluxed MWONTs / FedO4
(3) S00KGy + acid refluxed MWCNTs / Fe3O4
AS |
i e 210015107 1107 <5000 0 5000 110" 1L.510° 210

4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wave number, em™ H/Oe

(a) (b)
Bl24 g2 8 3 Ve M2 K 2P A2 (@) FT-IRz & kd 5 (b2
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Quality Control of In-111-immunoliposome

Test Specification
Phospholipids concentration ( i« mole/mL) 135
(NH4),SO, concentration (mM) 250
Particle size of In-111-1L (nm) 90-120
Antibody insertion efficiency of IL (%0) 70-90
Antibody /liposome 20-60
pH 6.5~7.0
Clarity Close to clarifying
Labeling efficiency of In-111 with oxine (%) > 95 %
Radio-Labeling yield of IL (%) >80 %
Radio-chemical purity (%0) > 95%

%31 2 At e 2 (In-111)2 3 4 B i e E S 2 2 bk

iR AR 2 R g

High (A) *in-liposome

1h 4 h 24 h 48 h
B 25. 2 3¢ 4 & # % In-111-liposome (A) % 2%

In-111-immunoliposome-C225 (B) fx. A #f % J& fwm P2 tx NCI-H292 | B
B H7% 2. microSPECT/CT #:tf » B om (o6 8 24-72 | Fiis » "% 4

B R T o
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(A) Sh 24 h 48 h

(B)

B 26:1n-111-DOTA-liposome (A)#2 & 4L 5> ;¢ In-111-liposome (B)

& A 8% % LS174T #.% | & 9 MicroSPECT/CT %+ 4 45
T
(A) (B)

r=0.86

T ——
=
'

B 27 0 % a SUR PC-3/IUC fik | B2 R R R 22 2 o (A) 11 K 8

0.1
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| photon counfs (x10°)(P/s)

=)
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T 1
IR ] 1

=)
=
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P s s % o 2 (B) 1 R FERE g R A
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()i 2 A RPEFAUE R F ]

4 2 A%t e =% (Re-188) 2 L g ds i s Bl e » 2 = b it
AR EE P o

Quality Control of '88Re-liposome

Test Specification
Phosphalipids concentration (umole/mL) 14.5
(NH,),SQO, concentration (mM) 250
DXR encapsulate No
pH 6.5~7.0
Clarity Close to clarifying
Labeling efficiency of radio isotope with BMEDA (%) >90 %
Size-exclusion PD-10 column purification 5 major fraction
Radio-Labeling yield of liposome (%) Liposome : > 83 %
Radio-chemical purity (%) > 95%
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Therapeutic efficacy study(Large Tumor: ~300 mm®)

3000 -
—8— '8 Reiposome
(")A 2500 1 —9— 5-FU
£ —— Normal Saline
g’ 2000 -
[
£
>
© 1500 -
>
1
o]
£ 1000
=
'—
500 A

35

100 @ —
8(] =
=
Q
s %01
(o]
14
=
5 40 -
B
3
» 188p,, i
—— Re-liposome
204 —-w— 5FU
Normal Saline
|
|
0 T T il
0 10 20 30
T Days after injection (d)

F=EH

B 28 : *x % (Re-188-liposome) 7 it % 4~ (5-FU) & £ #7 + % % LS-174T "%

TPt 2R iSO R TR b N LS-174T e R A AR R 0 F

gL 2 300mm’s & H - B E (80% MTD) 2 3 &4 & b B 4o »
@{%ﬁjé§<ﬁ$,l‘li E;Hnﬁ 'L ° (A)‘%«f'” /r'}%‘ fs m = ’J‘%ﬂ ° (B)

A I e ;t \ = N 2 = = R _\
ZP oot ¥R 3HEF o FEHT 0 S HEBEAEST

Re-188-liposome =i s i3t it oy Z 47 o
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Bl 29 :

Therapeutic efficacy study(Small Tumor: ~50 mm?®)
(A)

2000 -
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1600 -
—&— '%8pq | iposome
1400 1 —— 5.FU
—&— Normal Saline

1200 -

1000
800
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Tumor Volume (mm3)

400 -
200 -

T T T T T 1
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0
1 Days after treatment (d)

(B)

08— 9-—9 -8 —0- 000 - —

2 — — —4
80 A |
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60 - 14853
I
40 4 |
I
——— '%Rediposome W
20+ -~ —@a Normal Saline
o v |
0 T T T T B-f—ﬁ —8
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— O

Days after injection (d)

2z (Re-188-liposome ) £ it % 4= (5-FU) & % 55 < % J% LS-174T
P 2 paiRE ¢ L TS N LS-174T fmre bk o R o (F
W E 2 50 mm’ > &5 H - HE (80% MTD)2 ik Z 4 & (L g Z 4 >
EFGFFBRILE ERABRS (N EF sk ] %1 - (B)
B sk 2R GFF  B5HT 0 ) EmBEEST

Re-188-liposome i » i3t v iy E 47 o
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% 5kt A f ingp ¥4 (Re-188-liposome) £7 1t & 4+ (5-FU) | & % % &%
o B 5N (LS-174T) e »a3B i3 o & % 881 % 2 &) %% (g 50 mm®) &
~ wge (6 300 mm®) - &3 80% MTD #| &t vc % o a3 3 issk
% 1> (Re-188-liposome ) 3Zif 3t it fr & 4 o

Table Large Tumor: ~300 mm3
Comparative therapeutic efficacy of different freatments in LS-174T human colon tumor-bearing nude mice

Treatment Niikeratiie Dose medium survival time  Increase in lifespan P-value®
(days) (%) vs. control
Normal saline(control) 7 None 25.88
18{'}Re.liposome 7 640 HCi 53.75 108 0.001
5-FU 7 144 mg/Kg 43.17 67 0.107

® Percentage increase in lifespan was expressed as (7/C -1)x100%,where T is the median survival time of treated mice and C is the median survival time of control mice.
® P values were estimated by log-rank test; P < .05 indicates significance.

Table  Small Tumor: ~50 mm?
Comparative therapeutic efficacy of different freatments in LS-174T human colon tumor-bearing nude mice

Trsatmait i, Dosa medium survival time  Increase in lifespan P-value”
(days) (%)° vs. control
Normal saline(control) 7 None 43.63
"Re-liposome 7 840 uCi 58.5 34 0.020
5-FU 7 144 mg/Kg 48.25 11 0.225

® Percentage increase in lifespan was expressed as (7/C -1)x100%,where T is the median survival time of treated mice and C is the median survival time of control mice.
® P values were estimated by log-rank test; P < 05 indicates significance.
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Therapeutic efficacy study(Small Tumor: ~300 mm?°)

5000 1 ——@—— '"Re.liposome ( 800 uCi)
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SRy PTG L A B L T AR P b 3 s J2 48 2% e Pe 3t BALB/C
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Therapeutic efficacy study(Small Tumor: ~50 mm®)

4000 1 ___ o  Ret8s-liposome (800 uCi)
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% 6 : 3zit3 oF s % 4+ (Re-188-liposome) £ it & 4+ (5-FU) f|

B

R BN (C26) e #a2 ™ o 2% BE 7 4 35 H_ A (5 300 mmd) & £
3

B (% 50 mmi)end g T o B
Re-188-liposome i % $+ 353t it 5 % 4+ (5-FU) o

80% MTD & &

Therapeutic efficacy studies: murine C26 (Large Tumor: ~300 mm?°)

TABLE. Therapeutic efficacy of nanotargeted **Re-liposomes on C26 colon tumor-bearing BALB/c mice.

Tumor Growth Tnhibition Survival
Treatment Modality median survival time Pvalue® life span
(d) (%)°
NS 30
18R e-liposomes (800 uCi) 62 0.0191 106.7 %
5-Fu 39 0.0206 30 %

¥ MGL Mean growth inhibition rate = Growth rate of treated group/Growth rate of untreated group.
® P values were estimated by log-rank test, P< 0.05 indicates significance.
¢ Percentage increase in life span was expressed as (T/C - 1)

survival time of control mice.

(at 25 days after administration)

100%, where T is the median survival time of treated mice and C is the median

Therapeutic efficacy studies: murine €26 (Small Tumor: ~50 mm?3)

TABLE. Therapeutic efficacy of nanotargeted *“Re-liposomes on C26 colon tumor-bearing BALB/c mice.

Tumor Growth Inhibition Survival
Treatment Modality median survival time P value® life span
(d) (%)
NS 15.13
18%Re-liposomes (800 uCi) 32.50 0.0001 1448 %
5-Fu 19.83 0.0004 31.1%

* MGI. Mean growth inhibition rate = Growth rate of treated group/Growth rate of untreated group. (at 22
® P values were estimated by log-rank test. P < 0.0 indicates significance. .
¢ Percentage increase in life span was expressed as (T/C - 1) x

survival time of control mice.

days after administration)

100%, where T s the median survival time of treated mice and C is the median
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MicroSPECT/CT of '33Re-liposome in LS-174T tumor mice

High ___

Low

SCID mice (LS-174T) at 24 h after 1.v. BALB/c mice (C26) at 24 h after 1.v.
Ref: ANTICANCER RESEARCH 27- 2217-2226 (2007)

B 32 : MicroSPECT/CT of *®Re-liposome in LS-174T or C26 tumor-bearing
mice- % % &5+ °Re-liposome % LS-174T *%; ¢ cha i »c% g3 C26 %

,‘}‘?%7 o
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WD = 29mm Noise Reduction = Line Int, Busy WD = 29mm Noise Reduction = Line Int, Busy  Signal B = SE2 Time :13:07:06

B 33:SEM B ® : Bl Azt & ™~ 0.1 M FeCl, +10 kKGy P &f » 7 f 3 k3o
3 & Rz > <% B,0.05 M FeCl, #7 & = ergpsfe o

XRD A E XRD 3k 3

B.

raw

-2 raw] 099E249-2 - 099E243-2

400-| 200

& 300+ —

] 2 200

s £

3 3

S 2004 8
1004

100

01 T POttt Wbef s M Vot il o) Vg iy o I, wd]

504 - Lithium Iron Capoer Oxid: 504 - Lithium Iron Gopper Oxide

49Fe204 - Magnesium lron Quide.

| 52-1140> F=2.053i0.0504 - Iron Silicon Oxide
L 55-2182> Magne 604
L ‘ £5-0856> Magnet aring) - Fe304

77-0012> Gu 570 8Fe204 - Ggper Zine Iron Oxide

. 7 42.168.004 - ron Galhum Owis
! Timi 132 Cut 20 0% - Coppar Manganess Duie
| ; 70 e Cr 504 - ke Hangansse Griomum Osite
1 20 30 40 50 &0 70 20 E
2Theta(®
XRD & bt 965 R SRD AL R

71-0708>Lithium Iron Copper Oxide-Lip5Fe225Cug 504
71-1232>Magnesium Iron Oxide-MgFe1O4
52-1140>Iron Silicin Oxide-Fe) 058100504

88-218.

71-0708>Lithium Iron Copper Oxide-Ligas5Fe225Cug 504
71-1232>Magnesium Iron Oxide-MgFe:O4
52-1140=Iron Silicin Oxide-Fe) 053100504
§8-2182>Magnesioferrite- Mgo ssFe23504
88-0866>Magnetite(Cr-beanin

-0012>Cepper Zinc Iron Oxide-CugsZng sFex04
74-2226>Iron Gallium Oxide-Fe21GapsOu
71-1144>Copper Manganese Oxide-Cuj 2Mn; 30y
71-0855>Nickel Manganese Chromium Oxide-NiMnosCri 5Oy

Bl 34 : XRD A4 % 1 2 # a4 +0.IM(B A)& 0.05M(E] B)# - T 48 6 b

Magnesioferrite- Mgo ssFe23504

agnetite(Cr-beaning)-Fe3Oy |

opper Zine Iron Oxide-Cug sZng sFex04
74-2226>Iron Gallium Oxide-Fey1Gap g0y

71-1144>Copper Manganese Oxide-Cuy2Mn; 304
71-0855>Nickel Manganese Chromium Oxide-NiMng sCr1 504

D

et A 4 ki FegO, o
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VSM - MWCNTS500kGy + Fe304

80
60 T f_’—\
40 - K_‘

20 1

v

0_

-20 4

moment / mass (emu / g)

—

'80 T T T T T
-30000 -20000 -10000 0 10000 20000 30000

magnetic field(Gauss)

Bl 35: it WA 2 KR @ B D Bz 2RZ A E+0.1IM § 1 148
it 10KGy 5 =4 > % A% +0.05M & it L4 5+ 10kGy 2. - Bl % 3

FEY AL ERE -

2744 TH0IM £ 0.05M § 1 & 458 4 10KGY » 2 3 A H A B gt it
%22 VSM Bl & {5 et o 2 0.1 M e w1 i o

® & 0.1M 0.05M
$l=Mr (emu/g) 11.75 10.65
%4 Hc (G) 97.73 110.37

& fops i £ Ms

-

(emu/g)ei 4 %

61.26 50.85
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# 8 :anti-EBV IgA ELISA Kit 77 % # = : Anti-EBV IgA % & HRP i& {7 & |3
M 1 aE 2 coating FuR Hopk 0 i (7 blocking {6 R BT AEE B 0 BRlESE

BRI o Tmg L BH(CV) 5 7.48% -

Standard Mean SD CV (%)
N 0.063 0.00608 9.61%

A 0.599 0.03966 6.62%
A/10 0.077 0.00316 4.11%
A/100 0.060 0.00705 11.84%
B 0.266 0.04136 15.58%
B/10 0.067 0.00359 5.38%
B/100 0.059 0.00753 12.76%
C 0.126 0.01069 8.51%
C/10 0.056 0.00141 2.53%
C/100 0.052 0.00200 3.85%
Backaroun 0.047 0.00071 1.51%

Average C\(__ 7.48%

% 9! anti-EBV IgA ELISA Kit 77 %] # i : Anti-EBV IgA % £ HRP & {7 #& B3

it aE 2 ocoating #uk Hoit 0 B 17 blocking fs £ BT R EF B WiRE SR

FEREKRAPR ) PR G Hppk B8R 5 099 o

Standard Conc OD45
Standard 128 0.552
Standard 32 0.219
Standard 8 0.079
Negative 2 0.017

Control
Slope 0.004

Intercept 0.045

R (oo D
7

9
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INER Anti-EBV IgA (EBNA1 + EA)

0.6

05

04 r

03 r

OD450

02 r

01 r

0 20 40 60 80 100 120 140
EU/mI

363 B 963 452 & B < 4 HEA % EBNA-L LR it & - 3 Bl
F0 MR IgA Pl o 0SS SR R R A T 35% B G E(CV)

% 748% > ® R A 4F MM ko Hiph 8 R 5 099 -
35 35
A B
3 3
25 25
o 2 o 2
) 0
< <
a [a]
015 015
1 ¥=0.019X+0.619, R=0.91 1 Y=0.685 X Ln(X)-0.468, R=0.999
0.5 0.5
0 0
0 20 40 60 80 100 120 140 1 10 100 1000
EU/ml EU/mI

B 37 : &k coating feizkt iB{7 ELISA 7 S%k#icyy - VB A s 2 %5
Medi Pro Kit ¥ B] B.4% #7223k coating ¥k = # » Bl B & R iF csm 4 4%
%LL o
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% 10 : §0* O.D.3 @ p|1F 8 EU/ ml « Cut-off & 5 0.936 » £ e jp|:&ehT 5
CV% 3% 6.17% -

Standard Conc (EU/mI) OD450

Control A 128 2.916

Control B 32 1.825

Control C 8 0.936

Negative

Co?\trol 2 0.048
Averaged CV (%) 6.17%
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100 # B

(F)BEr A RFEFFUR R P ]

F=EH

# 11 ¢ In-111-DOTA-liposome 7 % # %5 & LS174T -] &% % Hio3t 2

microSPECT ¥’ if 2 & » 17.%

% ° &t In-111-DOTA-liposome #

123 & 2 In-111-liposome 4p Fe 6778 % ¥ 4 (P>0.05) -

BAEKRDERY  EBTHEE %ID %ID/g
In-111-DOTA-liposome  1.56 + 0.05 16.6 £1.95 10.6 = 0.91
(n=3)

In-111-liposome 1.17+0.73 13.0 £ 0.45 11.1 +0.33

(n=3)

4% 12 : In-111-DOTA-liposome »+ 37°C ™ » & &] 4

IR BN

»

Z A g ok e oh (in vitro) £ TR % % (meantSD, n=3) -

Incubation time (hr)
1

4

b

24

48

72

Mormal saline (%)

94.07+0.54
92.85+0.84
92.45=1.15
95.50:0.57
94.158+0.64
94 85+0.85

Rat plasma (%)

94.37+0.79
96.30+0.70
95.87+£0.52
93.45+£2.23
39.08+2.63
37.98+1.02

Human plasma (%)
91.14+0.94
92.38+1.03
93.57+2.11
90.23+1.81
84.46+4.27
85.26+3.02
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C-0-CHy 0
P e W e P 0-(.:H Q —_
g HC- o-l?-o-(m,h—n—c-(ocﬂzmz).—o-(m,),-n-c-o + HoN 'f’R\G
NHS-PEG-DSPE O’ r\D/
Dissolve in dimethylformamide {DMF}
cRGDMK

Molar ratio: 1:1

Incubation at room temperature for 24hrs
B T i Pt P Vg N

P N 0-<;=H

o H,c-o-P-o-(cm»-n-g-(ocnzcnz)n—o-c%b- r
O™Na* f..\
cRGDfK-PEG-DSPE o
¥

Freeze-drying to evaporate DMF

Matrix assisted laser desorptionfionization-time of flight {MALDI-TOF) Mass Spectrometry Analysis
Cyclic RGDfK-PEG 0o DSPE Theory mass: 3704m/z

Synthesis of cyclic RGDfK-functionalized liposome:
cyclic RGDfK- RGDfK-PEG, 00 DSPE insertion (0.2mg peptide-lipid conjugate +0.2 ml Nano X liposom

Incubation at 60 °C. for 30 minutes

@ 38 : Liposome-RGD # 7= = 7+ R B -

% 13: = 2%

3
3o

A # e ) n o 2 4~ Liposome-RGD 72 @ ks » & 2 e &
AR R g e

Quality Control

Test Specification Results
Experiment date - 2011/05/02
Batch number 20110502RGD-1
Particle Size (nm) 80~110 99.89+26.8
Phospholipids concentration (umole/mL) 10~18 14.5
(NH.),SO; concentration (mM) 250 250

pH 6.5~7.0 6.5

Clarity Close to clarifying Close to clarifying
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f}

GradeA GradeB GradeC GradeD
B30 : BFF Rz RSHEL IR REEFAIUABZBEF 2 By p &
LA ARz i RAB TR T A G R GH B Lz EY o
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(A) The liposome-cRGDfK inhibited the adhesion of A375.52 cell to extracellular
® Fibronectin " Collagen |

matri)1( pr_oteins.
100 1
80
60
40 1
. |
0

Control Liposome cRGDfV ¢ RGDfK ¢ RGDfK- Liposome-
* P<0.01, compared with control. PEG,,,P,,-DSFE ¢ RGDIK
% P<0.05, compared with liposome. conjugate
N.S.: Non significant

% Adhesion

(B) The expression level of alphaVbeta3 integrin on tested A375.S2 cell was

similar.
Control liposome
8 8 Sy
“ Jmmmmisotype control “ Jmmmisotype control S
8 J——Integrin level @ = Integrin level 8
28 28 28
£ £ £
- MFI: 22.15 0 MFI: 22.53 2o
38 38 |—| 388
o o o
- < -«
o o o
100 10" 102 10% 10? 100 10" 102 108 10?
FL1-H FL1-H
cRGDIK CRGDfK-PEG,900-DSPE
(=] =3 (=]
o
~ Jmmmmisotype control & EEmisotype control 8 [ Isotype control
8 4 =——Integrin level 8 2
28 28 2 &
s MFI: 22.65 5 5"
38 : 38 32
2 e 2
o o o
100 10" 102 103 104 100 10" 102 10% 10 102 10" 102 108 10?
FL1-H FL1-H FLI-H

B 39 : i= % 3] ik " 48 (liposome-cRGDfK) it + 3£ 4% & v ' (Integrin alphaV
beta3) 4 i 2 fmPe 4L F (F* o (A) 4 52 ¢ % B in %% $x(A375.52 cell)
A w kg pers k8 (liposome) ~ 747k # f2 (CRGDfV ¥ cRGDfK) ~ 74%
Bty & ¥ (CRGDfK-PEG00-DSPE conjugate) v A He g §8
(liposome-cRGDfK) & Ji& 5 » 4 &2 'z ¢t L B 39 F (fibronectin -
collagen | ~ collagen IV)F i 2 i (7 smPe 3% (5% o (B) M oni mbe ik
BE A BRI E e $h(A375.52 cell) £ & #& & 3¢ F (Integrin
alphaV beta3)z. # & -
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(A)

Analyzing the effect of liposome-cRGDfK on phagocytosis
(DMSO-differentiated HL-60 cells)

1 g B
Control Control Control
Fluorescence labeled E coli 2 FAucrescence-labeled £ coli 2 Flucrescence-labeled £ coli
— — —
(M- 20.05) (MF1: 20,05} (MIF: 20.05)
e emmmm Fuorescence-labeled E. colf + 8 e Fluorescence-labeled £ coli 4 8 e Flucrescencelabeled E. coli +
10 nM liposome (MF:21.92) 100 nM liposome (MIFI: 21.48} 200 nM liposome (MFL: 22.39)

£ g g
‘Control ‘Control Control

g Auorescence-labeled E coli al smmmn 'Fuorescence-labeled E coli g] smmmn Flucrescence-labeled E coli
(MA: 11.53) ® (MFI: 11.53) (MF: 11.53)

s Fiuorescence labeled £ cofi + Fuorescence-labeled E cofi +| e Fluorescence-labeled E coli+

8 10 nM cRGD liposome g 100 nM cRGD liposome g 200 NM cRGD liposome
(MFI: 12.33) R (WA 1261} . (MFI: 13.64)

g 2] 2]

& &4 i

W d 102 103 0 10 Pt 02 o 0 @ 0! 02 108 ]
F2H FLoH FLH

(B)

Analyzing the effect of liposome-cRGDfK on phagocytosis
(RAW 264.7 cells)

g
2 8
Control Control Control
2. Fluorescence-labeled E. coli 3 Fluorescence-labeled E. coli 24 Fluorescence-labeled E. coli
{MFI: 10.98) {MFI: 10.98) {MFI: 10.98)}
o Fluorescence-labeled E. coli+ 2] — Fluorescence-abeled E. coli+ o] s Fluorescence-labeled E. coli +
N 10 nM liposome (MFI: 10.11) 100 nM liposome (MFI: 10.19) 200 nM liposome (MFI: 10.01)
2 = 2
58 58 58
o o o
& 8 &9
= B =
o% T T 2 = T Berey T © J . b
107 10! 102 108 ot q0? 10 102 108 0 10 10! 107 10° 10
FL2H FL2H FL2H
3 2 3
Control Control Control
o] s Fluorescence-labeled E. coli - Fluorescence-labeled E. coli =1 s Fluorescence-labeled E. coli
* {MFI: 12.26) %1 {MFI: 12.26) < {MFIL: 12.26)
amm Fluorescence-labeled E. coli+ o Fluorescence-labeled E. coli+ o Flucrescence-labeled E. coli +
2] 10 nM cRGD liposome g] 100 nM cRGD liposome 3] 200 nM cRGD liposome
2 {MFI:12.19) £ {MFI: 12.36) 2 {MFI: 8.95)
2 5 s
e 8 &g
& &4 &
2 = =]
° : - . o - ™ - ° : - :
10° 10! 102 108 10 10 10 10 10 0 100 10! 107 10% 10*
FL2-H FL2H FL2H

Bl 40 : f= A jic?g 48 (liposome-cCRGDfK) 7 ¢ F#r+] £ #f HL-60 ‘w?z (A) &_]

8 RAW264.7 ‘m*s (B)% v im s $h 5 o k ik tm B ehit 4 o
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(=)iek 2 K RFFFEURR F]

# 14 : Re-188-liposome % fi 45 " B i3\ 2_ f5 S+ H £ 1205 o

Calculated organ radiation-dose estimates of '**Re-liposome for humans

Organ Estimated dose (mSv/MBq)
Adrenals 1.20E—01
Brain 1.82E-02
Breasts 4.74E-02
Gallbladder wall 4.10E-01
LLI wall 6.44E-00
Small intestine 1.16E-00
Stomach wall 7.69E-02
ULI wall 429E-00
Heart wall 4.80E-01
Kidneys 2.03E-01
Liver 3.13E-01
Lungs 1.66E-01
Muscle 1.87E-02
Ovaries 6.37E-02
Pancreas 4.33E-02
Red marrow 8.04E-02
Osteogenic cells 1.54E-01
Skin 472E-02
Spleen 2.89E-01
Testes 2.02E-02
Thymus 1.30E-01
Thyroid 473E-02
Urinary bladder wall 2.26E-01
Uterus 5.63E-02
Total body 1.11E-01
Effective dose 8.90E-01

Dosimetry was analyzed by the OLINDA/EXM software. Extrapolated
radiation dose for a 70-kg male adult. LLI, Lower large intestine; ULI, upper
large intestine.
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100 @-

80 -
®
2 60
2 .
S
> .
@ 40 ne
—0— "®Re-liposome
—w— 5-FU

204 —m— Liposome

—&— Normal saline .l :l
0 .

ol % *

0 25 30 35 40 45 50 55 60 65
Time after tumor inoculation (d)

1e+8
—— "%Re-liposome
—v— 5-FU
— —— Liposome
‘g_ 16479 _¢_ Normal saline
o)
o
=
()]
= 1e+6 -
=
0
(&)
[
je!
o
g 1e+5 -
1e+4 |T T T T T T T

20 25 30 35 40 45 50 55 60
Time after tumor inoculation (d)

] 41 : Re-188-liposome o %* 48 43 #& B 5050 2 f 223% % 1 & 82 5-FU 2 2zt
foo R F AN A CH AH IS KRe R EBES B F
Re-188-liposome z_ 7 »xvk B3t ffk 1Y B o * %2 5-FU o
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100 1@ & —.— Mormal zaline
D BFU
— —y—— "™Rediposome
801 T
H |
|
- Y
S |
o 60 ¥
= I
® I
— v
© I
2 !
g 401 +ﬂl
@ +
T
I
20 1 ¥
L
L
...................................... 5 v
: L
: L
0- 0 ¥
I T T T T T 1
10 15 20 25 30 35 40
Time after tumor inoculation (d)
A T
849 ]

122Re.|
Normal saline 5-FU Re-liposome 5 —0— Normal saline

2.0

Ascites

Ascltes welght (g)

6 8 10 12 14
Time after tumor inoculation (d)

~—&— Normal saline
Normal saline 5-FU '®Re-liposome

Total tumor

0.5 4

f‘{a 0.0 |
|4

6 8 10 12 14
Time after tumor Inoculation (d)

B 42 : Re-188-liposome & " "z # "6 15" 2 »3® s 1 2 & 5-FU 2 ok
»mo%%%m&cm%%‘%&mwagﬁbﬁfﬁﬁﬂ’
Re-188-liposome fraf & -] &4 &2 2 e afg ~ K A & cni®* &g

¥R TRA R sk F5FU -

Tumor welght (g)
P
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b

3
Tumer volume (mm®)

o)

Percantage of survival (%)

1200

o
a

a
8

—=— Lipo-Dox
o '"Re.BMEDA-liposomes
—w»— Normal saline

0 2 4 8 8 10 12 14
Days after injection

100 -» -|-
-
75
Laataanyl
- —e— Lipo-Dax
50 - —o— "¥Re.BMEDA-liposomes
—a— MNormal saline
25 -
0 J)J - v .

12 24 38 48
Days after injection

>

W

Percentage of survival (%)

1600

Tumor volume (mm®)
@
=1

8

1200 -

F=EH

—e— Lipo-Dox T

—o— '*Re BMEDA.liposomes
—»— Mormal saline |
¥ s
I—”/’/ 4}’/’ l

} ,—-"'_Ffl __§_ —
f =

. ‘i—-—-—_E

4 8 8 10 12 14
Days after injection

100

75

50

25

—e— Lipo-Dox
v "*Re.BMEDA-liposomes
= MNormal saline

24 36 48
Days after injection

i8] 43:Re-188-liposome {3 7% 8 B o5t 2 3T % 0 % % &+ Re-188-liposome
Wdr R a0 AL SRR RE S LG B F R
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RE S BN > BURAR -

W44 EERN F L L B UR R F TS (GLP)Z b T R R AR -

#1510 % A ekt =% (Re-188) 2 # Ak B fRde iy 3 4 47 i 2 2 B it

AR RE A TR AL o
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Quality Control of #3Re-liposome

Test Specification
Phospholipids concentration (pmole/mL) 14.5
(NH,),SQO, concentration (mM) 250
DXR encapsulate No
pH 6.5~7.0
Clarity Close to clarifying
Labeling efficiency of radio isotope with BMEDA (%) >90 %
Size-exclusion PD-10 column purification 5 major fraction
Radio-Labeling yield of liposome (%) Liposome : > 83 %
Radio-chemical purity (%) > 95%

VEES BN ZS - BOR AR -
B 45: <8t 2 5F # 4+ Re-188-liposome Tk % Ers F 6 S EH ¥ h T 4

i

AECEBBENEAS - AL -

Bl 46 <t 3 o % 4~ Re-188-liposome ek i85 1L i & 4 5% L AL F P 4 452
%% B € (IRB)% &6 - (%%.:2011-09-001MA) -
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()7 KL FRARL T2

~2

EL

A E R KA
Sample Relative light unit (RLU)
(EU/ml)
Average CV (%)
12.8 3,610,331 1.62
1.28 584,025 3.02
0.128 91,061 10.47
0.0128 35,329 23.63
1.28E-03 4,655 21.92
1.28E-04 1,318 23.72
1.28E-05 867 1.91
0 984 7.77
Background 299 12.37
Average CV 11.76
(BREROEH)

Test by Synergy™ 2 Microplate Reader

B 47 : 23Rk B EBV EBNAL 2 EA ol Hjiris cns

Inter-assay & {7 Fe st % o

BEET F 1

%

RLU

Tas3

a2

1e+7

led Te5 1e-3

Cone {Control A)

Te-d Te-2 1e-1

RLU

Te+3 4

1e+2 4

[1] 17 leb 15

Cone (Control A)

Ted  1ed  Te2 el

Day1 Day2 Day2
(20117520 (2011/5/23) (2011/5/27) e
-]
El/ml z )
Tesd 1 .',4'
12.8 3,805,770 | 580% | 3747373 | 090% | 3846825 | 1.34% _{
1.28 17,306 451% 617,842 0.99% 617,061 1.58% " =
0.128 106,235 6.02% 100,108 8.63% 88,260 4 66% el
0.0128 £5,939 12.98% 62,650 7.23% 34 054 15 52% Cone (Contr &)
1.28E-03 5,846 3.06% 7448 14.21% 7,523 5.97% 10
1.28E-04 1,150 18.27% 1,381 10.38% 1412 1466% | ..
1.28E-05 728 19.60% 893 8.75% EEE] 5.75%
ws
842 4.83% 803 4.37% 1012 269% |3
z
9.38% 6.96% 7.39% i
o3 il
(BEREHRITH)

Test by Synergy™ 2 Microplate Reader
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B 48 : Brrix | EBV EBNAL 2 EA i HiF(s crud kg ip| Hple o 5§

Intra-assay i {7 FEscig % o

Method: Sec-Antibody-1125 File: 20110817 TEST ROO1

too0p =Lt Lo b e b by r

10000 —

8000 —

6000 —

Counts

4000 —

2000

TTT T T T T T T T T T T T T T T T T T TT

0

T I T T T I T
0 20 40 (&3] 80 100
Position (rmm)

B149 1 2= RIAHRRI S 549 2 11125 fR3s - s fuhll B4l » 12 TLC A 44
Hacit @R 5 97.28% o
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80000

70000

60000

50000

40000

cpm

30000

20000

10000

Bt fpirhst 2 K AL H LB

70000
60000 |
50000 |
40000 |

£

Q

° 30000
20000

10000

—— 1049
—— 259
50ug
100ug
/z/
0 12.8
EU/mI
—4— Beads
- ONT
0 0.0128 0128 1.28 12.8 128
EU/mI
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TR bt 55 8
150 0 127 ik R IQA 2 i 7 % it 1-125 fh3h 0 3 it FRATR e 2 F AL
HEd nd i F POl IgA Fi ek > SR A ARY FAH
a > T RE -

BRI > BORAR -

B151 0 i * Bt R AR B IRIR R A TRt SRR A Y 8 B F I IRB &
#47 (% % 0 11IMMHIS089) -
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101 # B

ST E TS T I TYRYCy,

EGF

(1) Traut’s reagent

Formulation :
DSPC

Cholesterol
DSPE-PEG
Mal-PEG-DSPE
DSPE-PEG-DOTA

\d

B

B 52 : liposome-EGF z_ & = iz » & * e 4 7

= (2)RT
Qe (3)1h
ITLC-SG/saline (3) Ny
EGF-targeted Pegylated Thiolated EGF
Immunoliposome h (1)RT
(2)4h
(3) Ny
v
QC:
(1) Particle size
(2) Phosphorus assay

(3) Lowry assay

(3) MALDI-TOF-TOF-MS

g In-11L E R R

115

DOTA-Liposomes-Mal

Qc:l

(1) Particle size
(2) Phosphorus assay

z 3 DSPE-PEG-DOTA -



ST EREEME F=EH

PICIS 34k B 5

F_T__T__T_TL_F__F__T__W

sl (A IRE| (x| |5 (& |5/4%| 955 | |
g (8] [RE| g (] (| |#4% | |Aee | |4
¥ Rk aik | k| |4
5] ¥
ARR| | AHH AR M4
HEA FEE il he

il % A

B 53: it F #yr WA I %T2EH > & Re-188-liposome
EA YRk A% P E%*Jf?:h%; PIC/ISGMP en& J» i (74280 F o
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Wil TR R

%% Wk R 1 i &
o 0.5um Sum | 4% 28| 0.5um Sum | o8 208
1|D -~ Lk 780 20 W 0 620 1w [
3 |6 ~KERE 1570 210 || 0 3391 460 I. 0
3| ~keki@ild) | 150 9 @m0 a0 w |m O
4| C| —KkER%E rlock) 140 10 || 0 270 20 ,. 0
e Kt4 960 200 || 0 880 170 || 0
6| C HE% 2520 240 || 0] 2091 130 || 0
1]¢C f¥iPB 200 0 || 0 280 10 || 0
8§ | C wa RS 0 0 || 0 0 0 || 0
9 |¢C E L 130 0 || 0 560 70 || 0
0| C| BoWRLE-Rik4 0 0 || 0 0 0 || 0
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(A)
Analyzing the effect of cyclic RGDfK-functionalized liposome on
reactive oxygen species generation in DMSO-differentiated HL60 cell

g g

Basal level (MFI:20.78)

Basal level (MF1:27.78)

w10 nM liposome (MFI;51.46) w10 nM cRGDfk-liposome

8 8 (MF1:27.03)
100 nM liposome (MFI:61.38) 100 "M c¢RGDfK- liposome

(MF1:33.43)

(B)

Analyzing the effect of cyclic RGDfK-functionalized liposome on
reactive oxygen species generation in the presence of lipopolysaccharide
in DMSO-differentiated HL60 cell

Basal level (MFI: 20.78) Basal level (MFI:27.18)
= 200 pg LPS (MFI: 4145} == 200 ug LPS (MF1:54.41}
2. e 10.M liposome + 200 pg LPS e 100 M liposome +200 g LPS
b (MFI:51.38) {MFI: 47.83)
__ __ 10nM RGDAiposome + 200 g LPS __ 100 nMRGD4iposoma + 200 pg LPS
(MFI:50.38) (MF1: 54,88}
; o
w
i $
8 "
¥
V.
o T T T o Ll Mo T
10 ! W 0w 0! W
FLIH

1
FLIH

Bl 55 : ¥e & 3] jic? 48 (liposome-cRGDfK) 7 ¢ #r#] 4 %2 HL-60 fm*e
A4 25 pd Aehig 4 o(A)wmre A 927 kA (10 ¥ 100
NM)z_ #cfa 8 & fo o AP B F o o v B8 » 3 e 1 T
Ferdlmre it 2 F pd Az a4 o (B)awmEp 4
% 3 T o dmde A W27 ek A (10 22 100 nM) 2 iy k8
B AR o e AT R g e iR

LwmEMF F A 25 pd Kz o

118



ST B

(A)

Representative single photon emission computed tomography (SPECT)/CT
imaging of tumor-bearing mice after an injection of !In-liposome or **!In-cyclic
RGDfK-functionalized liposome

A. B. C.
At 24hr post- Indium 111 At 24hr post- Indium 111 At 24hr post- Indium 111
liposome injection cyclic RGDfK-functionalized cyclic RGDfK-functionalized
liposome injection liposome and cyclic RGDfV

peptide coinjection

Scale bar for indium111 is 0 —100% for maximum intensity projection and tumor slices
(minimum -maximum: 0 —7.66 x10e" injection dose).

(B)

Regions of interest (ROIs) analysis of tumor nodules in tumor-bearing nude mice
at 24hr after injecting with 1*In-liposome or !!In-cyclic RGDfK-functionalized
liposome

3
2
% 25
=
°
5
o 2
02
© g 1.5 1
2
o
% 1
-
o
g
- ol -
0 r T
Indium111-liposome Indium 111- cRGDfK Indium 111- cRGDfK
injection group liposome injection group liposome and cRGGfV

peptide coinjection group

B 56 : (A)= = In-111-Liposome-RGD % A %5 2 ¢ % B limrz L T f&fd 2 4%
&7 B 1058 22 nanoSPECT/CT 4 + 2 4 47 > & #7 In-111-Liposome
s ¥R et s 37 o (B) = = In-111-Liposome-RGD & 4 3 2 &
% B iwre T Ffd 2 Ak BUEB HC;N 2 nanoSPECT/CT & =+ #2 iz "
BB B2, T F A7 0 T8 In-111-Liposome i ¥ Pe et fiu s 7 o
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(=)ink® 2 A RFEFAURRT ]

M#] A Pretreating drug /& f 7 2£ & 135Re-Liposome#* ## i 7 3% -Pharmacokinetics

1 L >
I ‘% [ , l 7 T
Pratrsiting dAfis S day 133Rc-Lipo<0mc 4R AT 57 HT Noncompartmental model
p= o g »
40 =(=Control
~{-DOX+ Liposome Pretreating drug Chax | Tin | AUG,,, | € MRT
~rLipoDOX 10%MTD Control 373 [1595| 7723 |12.910] 18.660

30

~~LipoDOX 30% MTD
DOX+ Liposome 354 | 15.73 724 .4 13.761 | 15433

1D%/g

20 LipoDOX 10% MTD | 38.2 [ 23.56 13393 7.373 | 33.565

28.86 | 1535.7 6.323 | 40.904

(53]
v
n

LipoDOX 30% MTD

* Pretreated Lipo-Dox A # it & % 4%
: . R A BB ] o AUCHE 35 1.984%
0 20 40 60 80 100 120 140 Tl:"l i‘]a] I% 1.814% -

time (h)

B 57:4* % J &£ & 2 pretreating drug /& * >+ 2t £ 188Re-Liposome >+ 48 p
k2 F b F
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Bl L : - BE: %ID = 0.00085% /mm’>
Control X g 1 : : B | —

Tumor

DOX+
nanoX

LipoDOX

%ID = 0.00017% /mm3

B 58:41* 7 I % & 2 Pretreating drug /& * >+ 2t £ 188Re-Liposome ** %8 p
5% 2. NanoSPECT/CT ¢ #° [ -
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Image

Min = -1.9638e+06/
Max = 2.2953e+07
plseciem*2/st

Color Bar
Min = 6.4342e+05
Max = 2.2953e+07

bkg sub
flat-fielded
cosmic

75 3% 4 5 %1% (In-Vivo Luminescent Imaging)

(B2 /3 o B e A4 1L K)

plenic Tumor

A %) B8 R iE % BALB/c /s &
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# 16 : Re-188-liposome Phase 0 §&@/k 385 & % = 8 4] » A 7 i i 2 b4 5 B 1Y

EFEHES FFa 2% Bk § 0% A 3 3% & Re-188-liposome

SRS -F i AT S

5% REALHs B 7% e FE RR

No. 1 101.06.05 Breast . bone meta

No. 2 101.07.10 Esophagus. bone meta
No. 3 101.08.07 Liver. lung meta

No. 4 101.09.04 Kidney, bone meta

No. 5 101.10.05 Lung. liver meta

No. 6 101.10.16 Tongue. left axillary meta
No. 7 101.11.20 Colon. liver meta
No.8 101.12.18 Sarcoma. lung meta
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—&— Normal Saline
O SFU
—w-- Re188-Lipsome
—&~ Re188-Liposome+S-FU
33 ..... |
e Ay
© |
s |
2 :
Z |
= !
S - - B - e—— | b
I i
) :
| !
= ._: o I
v A
10 20 30 40 S0 60
Days after tumor inoculation
Group Median survival time (d) Signifcince
3 > P value
Re-liposome
+5.FU 1290 <0.0001%,0.0017¢
b
158Re-liposome 33.00 990007,
b
5-FU 29.67 9901
Normalsaline 24.33 e

b P values verus control were determined by use of log-rank test (significant variation, p<0.01)
€ P values verus 'Re-liposome were determined by use of log-rank test (significant variation,
p<0.05)

B 60 : C26 ~ % E % J "L i 4% & 47 050 0 1B {7 3%f # 4+ Re-188-liposome

Bt ES 5-FU B & Bin ki o
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Survival ratio (%)

T

0 10 20 30 40 50 60

Days after injection of mRe-Iiposome (d)

—&— sgplenectomy ('“Re_llposome: 800 uci)

— —¢ —  Nosplenectomy ("*Re_liposome; 800 uci)
— —@—-—N.S

B 61 : it {74~ Re-188-liposome ** C26-luc "+ £ " 7 H-3% i is 8% o

A 5+ H - H| £ Re-188-liposome (800uCi)% normal saline » ;3 8473 & ¥ i

FIVISEENE R BEY LT S erfskilgady o
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FTIR
1.58
Carboxylic acid salts, -CO,
1.56
Carboxylic acid C=0 stretching 1559
-OH stretching
1.54 1704
3422

1.52
« 15

1.48 -

1.46 -

1.44

—CNTs-COOH (sample)
1.42 —CNTs-COOH (standard)
1.4 T T T -
4000 3500 3000 2500 2000 1500 1000 500
cm!
CNTs-COOH (standard) CNTs-COOH (sample)
Comect area | -COOH (wi%) | Comect area | -COOH (wi%)
0.52 3.5 0.6917 4.66

W) 64° % A B H FE 15 0 FTIR 2 2 B b3 o d5 B oo P 15 6% A AL E § 2

%/\i:é‘-%g‘fjé_’:} o
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g
5 0.4 <
P
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E i \ \ 63.0\\5 zFe
4 Y §m &§ \\\27;1

1032 \\\\\\ Z

() \

CNTs CNT-COOH  Fe304-CNTs-COOH
Bl 66 % g4 s {5 2 SEM(EDS) L % 8 i3k » {5 BB b 15 F D420 A 4 &
it end L E o

B 67 % o BRE #0716 10 A SCILRIGE - R SRR IS F 5 S BT iR A
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Bl 68 : = sfidliRis 1-125 fE TALRIGE

10000

B

# 170 = B puRBiRs 1-125 48 1P licdy 0 38 7 RIA FtB1R3648 TR

P Bcdp D 0 L - g R R > it B RE>91% -

i [E] (hr) pfbFtE (%)

1 94.88

2 95.02

4 96.97

8 96.54
24 95.83
48 96.06
72 96.02
144 96.96
216 96.45
336 95.85
204 95.61
672 95.02
840 94.11
1008 95.61
1176 93.92
1512 91.95
1848 91.02
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1.60
1 1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

0.001 0.01 0.1 1 10 100 1000

OD 450

Conc. (EU/ml)

B 69:RIAf-ELISA = % # ip] EBV IgA i e i P& F Lo 2 2 4% & Al 128 EU/
ml #f# 10X, 100X, 1,000X 10,000X and 100,000X  RIA ip]i# F48 4
kR (HPHR) 5 0.128EU/mI > $#& ELISA i -
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