WO 2005/107712

%ID in blood

Drug/lipid ratio, % of time 0 -

PCT/US2005/015349
1/29

100

™YY

10 4

T T T

e Lipid
ACPT-11

T

0.1 ettt
20 30 40 50 60 - 70
- - Time post injection (hours)

(=]
-
o

Figure 1.

120 7
110
100

40 50

Time post injection, hours

Figure 2.

CSPC Exhibit 1108
‘ ‘ Page 1 0f 226



WO 2005/107712 PCT/US2005/015349
2/29

2500 + —e— Control
E —a— Liposomal CPT-11
e 20001 —=—Free CPT-11
£ 3
o I
g 1500 ¢
g i
&) C
Z 1000
5 N
£ -
3 R
= 500 4
0. . ,
10 15 20 25 30 35 40 45 50 55 60
" Day post tumor inocutation
Figure 3
120

-d  amh
O A =
o O @

Body weight, % of pre-treatment

100
95 +
R —e— Control
90 + ——Liposomal CPT-11
85 £ —=—Free CPT-11 , .
80 : 1 r 1 1:1'. 1 1 2 2 g 1 1 1 e : 1 1 1 I3 : - i i ) I 14{
10 20 ; 30 40 50 60

Day post inoculation

Figure 4

CSPC Exhibit 1108
Page 2 of 226



WO 2005/107712 PCT/US2005/015349

3/29
=
© 100
e -
[ .
o} -
c L
- 1
[0
— =
a9
52
X >
ko] [
e
=1 .
S - $ ¢ ¢+ g 3 ¢ ¢+ ¢ 2 § s ¢ ¢ s § 5. 3 1 £ ¢
g) 10 !‘.ll € L k] k3
-
0

0 - 10 20 30 40 50
Time post injection (h)

E@msi

—3— Liposomes TEA-SOS, 50mg/kg
—e—Liposomes TEA-SOS, 25mg/kg
3500 -+ : —O—Safine conirol
‘ —@— Free lrinotecan, 50 mg/kg
: —I—Liposomes, TEA-Pn, 50mgfkg
~—O—Liposomes, TEA-Pn, 25mg/kg

3000 -
2500

2000 -

Tumor volume, mm>
0
o
o

L B B I S 0 A |

10 <20 30 40 50 60 70
Time post tumor inoculation, days

Figure 6

CSPC Exhibit 1108
Page 3 of 226



WO 2005/107712 PCT/US2005/015349
4/29

N
o
)

L L N N L A L A L L L O L L L O D LT Y L L e

—— Saline control

—m— Free drug, 50 mg/kg
—&—TEA-Pn; 50 mg/kg
—A— TEA-Pn; 25 mg/kg
—e—TEA-SOS; 50 mg/kg
—6—TEA-SOS; 25 mg/kg

weight change, % of pre-treatment
value

15 t f ¢ ¢ $ 3 v ¢+ ¢ § 4 s g ¢ § ¢ ¢ ¢ ¢ ¥ g ¢ ¢-¢ 3 ¢ ¢ ¢ 31
- i L 4 1 1] ) i

10 20 30 40 50 60 70
day post tumor inoculation-

Figure 7

CSPC Exhibit 1108
Page 4 of 226



WO 2005/107712 PCT/US2005/015349
5/29

100
@
[72]
(o]
O
3
g 10
2
k=]
= - @ TEA-Pn, 124 mg/mmol
i ®m TEA-Pn, 360 mg/mmol
A TEA-SOS, 439 mg/mmol
1!l!l;l!l’:lc:vcggljl{'lll;
o ) 10 20 30 40 50
Time post injection, hours A
Figure 8A
100
ge)
(1]
o
[ =
Qo
S
e 10¢
o o
o o .
\OO | —e—TEA-Pn,124 mg/mmol
< || —m—TEA-Pn, 360 mg/mmol
—k— TEA-SOS, 439 mg/mmol
1 2 2 1 i ; X i s 1 : P L 1. 1 i £ 3 X s % i 1 I3 s {

0 10 20 30 40 50
Time post injection, hours

Figure 8B

CSPC Exhibit 1108
Page 5 of 226



WO 2005/107712 PCT/US2005/015349

Cell viability, % of untreated control

6/29

—e—Free drug
—m—Liposomes
—&— F5-Immunoliposomes

120
110
100
20
80
70
60

|
|

49. 100
30
20

10

Topotecan, pg/miL

Figure 9

—e— Free drug

120 —=— | iposomes
110 ' —&— F5-Immunoliposomes
100

a0 '

80 '

70

60 ‘

50 - St S A
40.
30
20

10

1 0.01 0.1 1 10 100

Cell viability, % of untreated control

Topotecan, pg/mL

Figure 10

CSPC Exhibit 1108
Page 6 of 226



WO 2005/107712 PCT/US2005/015349
7/29

—e—non-targeted TPT liposome

3300 T —a—targeted TPT liposome
- —©—saline control

— 3000 §
"’E L —#—free TPT

£ 2500 +

£ 2000 |

3 s

9 1500 +

2 1000 §

= 5

= 500+

0 E 3 i 2 : 1 i X 3 g ] 1 2 ; } “i
10 20 30 40 50 60
Time post inoculation (days)
Figure 11
15 ¢

-t
o
1

T T TersT=rer-r-r

(&3]
1

s

20 30 40 50

Body weight change (%)
o

51 Time after first treatment (days)
10 +
N —0— control
st —e—free TPT
—&—Ls-TPT

~&—F5 ILs-TPT

Figure 12

CSPC Exhibit 1108
Page 7 of 226



WO 2005/107712 PCT/US2005/015349

8/29
3000 ¢ -
: —e— control g
- —e—Free TPT (1/8 MTD) -
“c 2000 f ~ —A—Ls-TPT(1/8MTD) \
1= i
g -
pm ) L
B L
> . 5
5 1000 +
£ X
3 =
- X
0 [ 1 1 L1 ; i i i3 : £ 3 1 1 :, s i i 3 ; PO B
15 25 35 45 55
Time (days)
Figure 13A
3000 1 —e— controt
—&— Free TPT (1/4 MTD)
[ —&—Ls-TPT (1/4 MTD})
£ 2000 f
© -
E »
5 ¥
2 !
> X
2 1000 §
=1 5
- i
0+ L
15 55
Time (days)
Figure 13B

CSPC Exhibit 1108
Page 8 of 226



WO 2005/107712 PCT/US2005/015349

9/29

3000 +
E —@— control
Ea o —&—Free TPT (1/2 MTD)
E 2000 § ~ —A—LsTPT (1/2MTD)
) X
e X
5 i
K] [
> C
o n
2 1000 +
5 X
- :
0 B 1 ; 1 : s F 1 1 = Y s I I : $__L
15 25 35 45 55
Time (days)
"Figure 13C
3000 T
i —&— control
E —e— Free TPT (MTD)
. —aA—Ls-TPT (MTD})
= I
E 2000 :
[ei] L
E -
= [
= X
L [
2 1000 +
=] -
'_
0 +——t—t g —t— i
15 25 35 45 55
Time (days)

Figure 13D

CSPC Exhibit 1108
Page 9 of 226



WO 2005/107712 PCT/US2005/015349
10/29

20

15 —O— controt
—&—TPT (MTD)
—&—Ls-TPT (MTD)

_'x‘
1) B =)

!
0
y

TTEPT T PRI T eTrTiTTT

A
o
!

Body weight change (%)
o

-15 4
_20 1 2 I I 1 ; ] t . ] 1 : 1 2 lJ i % : £ T 1 1 :
0 5 10 15 20 25 30 35 40

Time after treatment (days) .

Figure 14
T
100 |- - LT
o 1
75 L
&
=
3
= 0
8
25
® free AE
O Ls-AE
ol A FS ILs-AE
T T ) 3 1
0.0t 0.1 1 10 100 1000

6-(3-aminopropyl)ellipticine (ug/mt)

Figure 15

CSPC Exhibit 1108
Page 10 of 226



cell viahility (%)

Lipld or APE (%ID)

WO 2005/107712

PCT/US2005/015349

11/29
MCF-7 celis | ’ MDA-MB468
100 |
75 | i
50 F i
C225-ILs-APE
25 i
O  Ls-APE
A free APE .
0 . , A3 . -
0.001 0.01 0.1 10 100, 0.001 0.01 0.1 1 10 100
6-(3-aminopropyl)etlipticine (pg/mt)
Figure 16
7 100 “ [ J ® 7]
A P B
®
)
s
] =0k 4
2
3
<
—(O— Lipid
1 1 1 1 L -
o 30 90 4] 30 60 a0
Time {h) Time (h)

Figure 17

CSPC Exhibit 1108
Page 11 of 226



WO 2005/107712 PCT/US2005/015349

100.0

12/29

E + | S-VRB
T i aF5LS-VRB A
S ,
o 100 £
= F
o s
3 i
5 10+
e -
— X
0-1 l!ll:‘cl'.%lll1';"!![%1(!1{!!!1}!'!!!:!1:':
0 10 20 30 40 50 60 70 80
time (hours) '
100.0
- ‘0 3
8 100 +
a g
£ »
9 -
X 10+
o E
2 -
() -
0_1 Iy 1 r Il : 2 3 £ 1 : 1 1 2 2 % 1 1 - 3 1 ; 2 1 1 g :
0 5 10 15 20 25
time (hours)
100.0 &
& i .
a g 10.0 £
5 2 3
X > i
- -
T o
a3 10+%
-] @ C
o i
= S !
Q .
0.1 (] 1 I3 rs ; ] 1 2 Py ; 2 1 I % 1 - t : 2 1 I 1 ‘3
-0 5 10 15. 20 25

time (hours)

Figure 18

CSPC Exhibit 1108
Page 12 of 226



PCT/US2005/015349

WO 2005/107712

100

%L.D. in Blood

13/29

10

100

15

time post injection, hours

Figure 19

Drugllipid ratio, % of pre-injection value

10 +
s + DS-TEA
: « DSA
R A S-A
1 1 [ | 1 { } I [l 1 = 1 H 1 I : 1 1 g ] {
0 5 10 15 20 25

time post injection, hours

Figure 20

CSPC Exhibit 1108
Page 13 of 226



WO 2005/107712

%ID in Blood

% original P/L ratio

10

100

10

100 =

PCT/US2005/015349

14/29

+ 110 nm

= 98 nm

4 88 nm

10 15
_time (hours)

Figure 21

10 15 20 25
time (hours)

Figure 22

CSPC Exhibit 1108
Page 14 of 226



WO 2005/107712

%I.D. in Blood

Drug/lipid ratio, % of pre-injection
value

PCT/US2005/015349
15/29
100
: e | S-VRB
i o F5-ILS-VRB
10 +
1 |1!I}!lll:!lll{_llll{illi%!ll!;l!ll:l!Il%lllj_}llJJ{
0 5 10 15 20 25 30 35 40 45 50
time post injection (hours)
Figure 23
100
+ i S-VRB
® F5-ILS-VRB
10 1 VI I} } i 1 { 1 s = 1 1 1 } Fl Il I} g
0 5 10 15 20 25

time (hours)

Figure 24

CSPC Exhibit 1108
Page 15 of 226



WO 2005/107712 PCT/US2005/015349
16/29

120 -
110 -
100 -

©
S
L

T VLT rrerr=r=r-

80 -
70
60 -
50 f—i—ttiuy \
40po1  0.001 0.01 100
30 —a—free VRB - -

20+ _m F5s-VRB
10 —0—Ls-VRB

158

431 xnu;

T

Viability, % of untreated control

VRB (j.g/mL)

Figure 25

. —O0—Ls-VRB
120 , —i—free VRB
110 —m— F5-1is-VRB

100
90
80
70
60
50

30
20
10

Viability, % of untreated control

VRB (pg/mL)

Figure 26

CSPC Exhibit 1108
Page 16 of 226



WO 2005/107712 PCT/US2005/015349
17/29

—e—VRB
—m—Ls VRB/SOS-TEA
—a—F5-1Ls VRB/SOS-TEA

1181 1% 11 xllu:: 1 Qtlllil=

10 100

3 1 5 3 3183:¢f 211 s 12888
] i

0.01 0.1

- Viability, % of untreated

_ control
o
. © j

Vinorelbine, pg/mL

Figure 27

2000.0

—e—saline
—m—free VRB
—&—Ls VRB

1500.0 -

10006.0 -

tumor volume (mmA3)

500.0 +

0‘0 nn:.;:‘-:n‘ .';'5""='
© 10 20 30 40 50 60 70 80

day post tumor inoculation

Figure 28

CSPC Exhibit 1108
Page 17 of 226



WO 2005/107712

22.0 -

21.0 -

20.0 A

19.0 4

18.0 -

17.0 -

hody weight (g)

16.0 -

15.0 -

LN S o I R 2 M B R B A A A A I O N UL O T Y O M

PCT/US2005/015349

18/29

—e—saline
—=—free VRB
—a— s VRB

14.0

15 20 25 30 35 40 45 50 55

day post tumor inoculation

Figure 29

CSPC Exhibit 1108
Page 18 of 226



WO 2005/107712 PCT/US2005/015349
19/29

4500.0
4000.0 + —e—Saline
s —a—|sVRB
3500.0 S 4 mg/kg
— F —a—Ls VRB 6 mg/kg
%) B
‘ % 3000.0 —»—free VRB 6 mg/kg
£ - —x—free VRB 8 mg/kg
2 2500.0 + —e—free VRB 12 mg/kg
3 :
5 2000.0
> =
2 1500.0
2 B
1000.0 +
500.0 +
0.0 ¥ ; : = : — :
10 15 20 25 30 35 40 45

day post fumor inoculation

Figure 30

CSPC Exhibit 1108
Page 19 of 226



WO 2005/107712 PCT/US2005/015349
20/29

25 +
24 +
23 +
22+
G i
_}—g) 21 T
'5;" 20 1 —e—saline
§‘ 19 + —=—Ls VRB 4 mg/kg
<2 48l ——Ls VRB 6 mg/kg
i —o— free VRB 6 mg/kg
7T —a— free VRB 8 mg/kg
16 T —e—free VRB 12 mg/kg
15 S T
10 20 30 40

day post tumor inoculation

Figure 31

CSPC Exhibit 1108
Page 20 of 226



Tumor volume (mm3)

WO 2005/107712 PCT/US2005/015349
21/29

2500 + .
i —0O— Saline control
- —@—Free drug
2000 1 -=m-F5-1Ls-VRB TEA-SOS
| —A—F5-ILs-VRB TEA-Pn
1500 -+
1000 +
500 +
O i i X i 3 { 1 K 1 F3 ; Pl 3 3 3 ; 1 1 ' 1 ; ] 1 i X ; 1 1
20 30 40 50 60 70
Time post tumor inoculation, days
Figure 32
6 -
4 -

LA S I i Sl B Ml R Bt M B 1t §

Time after treatment (days)

Body weight change (%) A
o

| e et M S S B S B it Rt

~Figure 33

CSPC Exhibit 1108
Page 21 of 226



WO 2005/107712 PCT/US2005/015349
22/29

—e— vehicle controf

2000 ——fFree VRB
—s— F5-ILs-VRB "10%PEG"
—=— F5-ILs-VRB "0.5%PEG"

—«—C225-NAV Lip

. 1500 +
- ‘ i
E I
?E)- R
= 1000 +
O -
> 3
S i
£ i
3
= 500 4
O 1 1 1 3 ; (] 1. ] 1 i 1 i £ ] { 1 t
30 40 50 60
Time post tumor inoculation {(days)
Figure 34
2000 . ' _
: - —o—saline
| ——free NAV
L ——NAV Lip-
1500 + B

tumor volume (mm")
=N
]
o
(]
I
e

500

LR R S S |

10 20 - 30 40 50
Time post-tumor implantation (days)

Figure 35

CSPC Exhibit 1108
Page 22 of 226 -



WO 2005/107712 PCT/US2005/015349
23/29

100

%

10 PR T N S SN TS T TN U U U SN TONE DUN U0 N WS S SN JUN NN NN TN NUNS AN SN N S S |
1 ¥ L 1} 1 i

0 10 20 30 40 50 60
time post injection, hours

e Liposome lipid, % i.d. in blood
= Drug/lipid ratio, % of pre-injection value

Figure 36

CSPC Exhibit 1108
Page 23 of 226



WO 2005/107712 PCT/US2005/015349
24/29

3000 —&—F5 ILs-Dox (10% PEG)
—e—Ls-Dox (10% PEG)
2500 - —e—F5 ILs-Dox (0.5% PEG)

—o— Ls-Dox (0.5% PEG)
—=—Ls-Dox (no PEG)
—O— Saline control

Tumor volume (mm3)
—
n
o
[e]
|

rrrTrTrTTrTriorrrrirrrorrrrerre e

1000 A
5004
0
10
Time post tumor inoculation, days
Figure 37
100

10 4

%ID in Blood

1 PER TR ST AR IR SR W N U 0 U S 005 J0N 0N 2 N0 SOU I0C NN 200 SN SN0 O GO N TN K IO T T DA N DG N O O[O 3O TN T |
1 t 1 13 1 i ¥ 1 { L}

0 5 10 15 20 25 30 35 40 45 ©O0

time postinjection, hours

Figure 38

CSPC Exhibit 1108
Page 24 of 226



WO 2005/107712 PCT/US2005/015349

drug/lipid ratio, % of pre-injection value

- Viability, % of untreated

control

25/29

10 l!!‘fglltl}'lLllglt!l}l!ll%ﬁ!llg
0 5 10 15 20 25 30
time post injection, hours
Figure 39
B —a— F5-ILs-VCR
N ——Ls-VCR
100 +
0 C —o—Free VCR
80 +
60 +
90po1  0.001 0.0 10 100
20 _5 VCR (png/mL)
oL

Figure 40

- CSPC Exhibit 1108
Page 25 of 226



WO 2005/107712 PCT/US2005/015349
26/29

100 -

3
3 *
m 10 +
£ C J
D: B
= I
¢ 80 nm .
= 100 nm &
1 _%WW%LUMJ_LMM

0 5 10 15 20.25 30 35.40 45 50

time post injection, hours

Figure 41

co
o

ErN
o
|

¢ 80 nm

N
o
]

LI SRR R O Y T A SN Y R At |

= 100 nm

Drug/lipid, % of pre-injection value
o
o

5 10 15 20 25 30 35' 40 45 50

time postinjection, hours

o

Figure 42

CSPC Exhibit 1108
Page 26 of 226



WO 2005/107712 PCT/US2005/015349
27/29

—e— saline control

1500 T i —4—free VCR
- ——F5-ILs-VCR SOS
. i —e—Ls-VCRSOS
£ 1000 4 —o—Ls-VCR Citrate
g
E =
2 I
g 500 +
3 =
- |
ol S o= = = = = UL e Y

15 20 25 30 35 40 45 50 55 60 65 70 75
time post tumor inoculation, days

Figure 43

-
&)
!

—_
o
. |
= & 1 M i e et

83
!

—e— saline control
—— free VCR

- F5-ILS-VCR SOS
—e—Ls-VCR SOS
—— Ls-VCR Citrate

&
1

Body weight change (%)
o

Y
o
!

LI I R Y S I

| I TS T TR I U N TN O TN TN SN N TN N TN S O N K N TR TN N TN IO T NN TN N AN NN S NN N N N OO AN AN I O )
1 i i 1) T 1 L] H t i 1

0 5 10 15 20 25 30 35 40 45 50 55
Time after start of treatment (days)

N
o

Figure 44

‘CSPC Exhibit 1108
Page 27 of 226



WO 2005/107712 PCT/US2005/015349

28/29
2000 +
i . —e—saline
i —e—vincristine
- —&—nt-ver
1500 + - —m—C225-ver
(")E =
é L
Py !
= i
© 1000 +
> -
S
2 1
E -
500 +
0 2

Time post-tumor implantation (days)

Figure 45

CSPC Exhibit 1108
Page 28 of 226



WO 2005/107712

100

10

100

10

PCT/US2005/015349
29/29
4+ ¢ %CPT-11 lactone
" = Total CPT-11 in blood, % i.d:
|')i|=|;|a{qunn::xut{::nl;
0 10 20 30 40 50
time post injection, hours .
Figure 46
-t + t —4
I + % CPT-11 lactone
—a— Total CPT-11 in blood, % i.d.
li):%'xl;;{nlilgln:L%:lui_{
o 0.1 0.2 - 03 04 0.5

time post injection, hours

Figure 47

CSPC Exhibit 1108
Page 29 of 226



INTERNATIONAL SEARCH REPORT

T ) T

PCT/US05/15349

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) A61K 9/127
US CL 424/450

B. FIELDS SEARCHED

According to International Patent Classification (IPC) or to both national classification and IPC

U.S. : 424/450

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Please See Continuation Sheet

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 5,785,987 A (HOPE et al) 28 July 1998 (28.07.1998) col. 4, line 50 through col. 5, line
-— 36, col. 9, line 26 through col. 14, line 60 and Examples.

1-7, 9-12, 40-42, 57-
62, 143-148 and 153

Y N
8, 1322, 43-53, 149-

152 and 154-155

X US 6,110,491 A (KIRPOTIN) 29 Angust 2000 (29.08.2000) col. 6, line 18 and Examples. 40-42 and 58-62
Y 1-22, 43-51, 57, 79-91

and 149-152

[_—_I Further documents are listed in the continuation of Box C.

[l

See patent family annex.

* Special categories of cited documents;

“A”  document defining the general state of the art which is nat considered to be of
particular relevance

“B”  earlier application or patent published on or after the intermational filing date

“L”  document which may throw doubts on priority claim{e) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“Q"  document referring to an orat disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“rr later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“Xn docurent of particnlar relevance; the claimed invention canaot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“m document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is combined
with one or more ather such decuments, such combination being
obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date ofmx:ili’rj gmﬁﬁgaémarfh report

Alexandia, Virginia 223 13-1450
Facsimile No. (703) 305-3230

27 July 2005 (27.07.2005)

Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US . .
Cormmmnissioner of Patents Gollamudi S. Kishore, Ph.D
P.O. Box 1450

Wg

Telephone No. 703 308 1234

Form PCT/ISA/210 (second sheet) (July 1998)

CSPC Exhibit 1108
Page 30 of 226




— —
INTERNATIONAL SEARCH REPORT termptionat applivationd

PCT/7US05/15349

Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. EI Claim Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claim Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. Claim Nos.: 23-39,54-56,63-78,92-142 and 156-159
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxII Observations where unity of invention is lacking (Continuation of Item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this intemational search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [:I The additional search fees were accompanied by the applicant’s protest.
I:—_I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {(continuation of first sheet(1)) (July 1998)

CSPC Exhibit 1108
Page 31 of 226



. Trternational spERReFOLTIS
INTERNATIONAL SEARCH REPORT

Continuation of B. FIELDS SEARCHED Iiem 3:
West:
Search terms: liposome, triethylammonium salt, trimethylammonium salt, ammonium salt

Form PCT/ISA/210 (second sheet) (July 1998)

CSPC Exhibit 1108
Page 32 of 226




»

7

3

et

74

2t

ITe

a

&

o
ko

.0
P

£
e,
s
s

b

#

]
Yo

v
o,

s,
;
Y e
b, i
¥

cw\\\

rm

o

et

et
“
b
15

e,
v,

o,

1108

ibit
Page 33 of 226

CSPC Exh



N

\\
55505 foss.

Vo

\\

74

R
N

N
“:&\\‘

.

Ny

2
S

pins,

1108

1bit

CSPC Exh

Page 34 of 226



N

V.

N

RN

3
N
N

74
D

74

3

.

N

SHOYAL

[o%

i

i

3
4

T

1108

Page 35 of 226

1bit

CSPC Exh



“an1aafqo
Aiepuon2as e s sl 3ouis elep Aseujuald aq
AfUO [1M STU L {eAIAINS 3943 uoissasdoud pue
uofieinp asuodsas ‘93es asuodsal sinseaw
jlim am ‘Afjeoiyoads uaoued anessiued pue
192U80 1210910{00 INBISEIBUL YIiM Susiied
paieany Ajsnojasud Ut fyi-{eu pue ZoT-Syl

40 UOITRUIGWIOD By J0 AlIAIDR BY) 31en|eAd
"3i301d ADIX0] BY1 wayuod digy jm
S140402 uoisuedxa Byl UO pPI}oIuUd suaiied

{EUOIHPPE 3y "RY}-eU puk Z0T-5V1 JO
UCHEUIWOD 3y3 40 3j13osd AADX0Y 343 3uyaq

sanprafqo Adepuodas

‘123ffe sowniun
Y3 95D2.1IUS PUD FOTSYL Yum dpliano
IO I0f MOJID PINOM JY1-1PU O S|IA3) 401iN]

paspa.ou) pub afi-fioy sabuay ay ) :sisayI0dAn

4a3ued u_ummZuch pue I9oUed {E15310{00
J11e15e19W Yum siuailed pajean Ajsnoasid
uj {ii-jeu pue ZOTSYL JO uoieUquIoD

ay1 jo Auag3oe 3yl o1enieA3 1} 9seyd

‘Ayaixoy
pPIPPD WH[iubIS 0U Y3m 2f0S S (Yi~1oU

Y3M ZOTSYL 0 J0 UoROUIquUIOD Y ) SISaYI0dAL

di-feu
pUB ZOT-SVL JO UORBUIGLIO BYY 40§ 350P |
aseyd popuUBLILIOIB] BYI BUILLIBIB( 1} 358Yd

‘@107 Adenigo4

ui paliels Apnis au3 Jo ted § aseyd uvoilejedss syl o1 JudWIjoLU
£9689EEQLON | paues Apnis ay3 Jo Lied | aseyd uofe|edsd dy3 03 JudWoIU3

03 S{eLI3-{RIIULD tuoIRSISsY
Aysisaiuny Asowig
40 2IN11ISUY 193U diySuip Jiosuods

Adesatjpotpes

40 {2101 BI04 P3ANII0E 3 jjiMm sjusiied [pUonippe 0T
'paddols aq jitm Loy Y3 Uapuodsal T Uey) JaM34 312 313

BLUOUIDIEI0USPER {B1D340102 YUMm siuaned 07 - g udy
BUIOUIRIOUSPE Mieasoued Yim sjuaied 07 -

3 "panudde aq fiim sauaned Q1
aseyd ay3l Jo wie yaea 10§ pasn ag jim uldisap a8els-

331218 1844} 3Y3 uf “IuBUOdWIOD i

asuodsal |jri1ano st uoiod i aseyd ayy Jo utodpus Asewid syj
BAOGE BUUAYDS Ul S8 MO}j0} jjim aseyd

uoistedxs Ue ‘payslqeise 2Je SIS0P }f 9seyd PAPUSUILIOIR] JSYY

UG UDISNYUI A} S SjaA3) asop Suipuodsaliod e )
sAep U0 (ig 18 S|PAD} DSOP INOY Ul AjjeI0 PRIBISIURUPE St ZOT-SYL

‘€+€ piepurls st ued | oseyd Joy udisep jelil oYy

POUIGUIOD [}

saandafqo Asewrid

T'T 1S1D3Y Jad 9seasip ajqeinseajy
Adeaayy 192uLd Jo430 U0

‘Arsdins Jorid AU JO 5138448 2Y3 WO} PAIBACHSY

uonouny uedJo aenbapy

T-p SNIBIS aoueuIolad ©OD3
[ Pe)

e

W o o

(i) eseyd cowwcmaxwm;@u
{1230010j02 o3eaIIUEd ‘RWOUNILICISERIOTD

8) sewoupaesouape 9 ajqeassiun pagele
Ajeoo) 10 A 28e3s yum suaped ({f) oseyd :ozsmum@u%m

sieah gz adly

YD pue dieasoued

Ut AJAIIR S 91BNBAB PUB UOIIBUIGUOI 343 JO {7 dYH) 9sop
i} 9seyd EOPUDWILIODSI BYI UIDP 01 St APNIS SiYL JO Wie ayj

492ue3 dfjeaddued pue 4D ut usundai Adesoy

21B1sAS 3AI1DaYD BIOW B Ul YNS3J Aewd ZOT-SYL Pndojeue
ap1soanu 1ua10d 3J0W YT YIM jgi-|eN O UOIIBUIGWIOD Y|

J22URD Jneassued Ul 1145 YIM

BN 10 AUAIIOR 83U} PAYSHTRISS SARY S[RLY {BILID

'syjesgouax

Jowin diynu Ut UeIRoULL 9344 01 padeduod AJAIDE Jown]

-13ue Jopadns up unynsal (pios-6) 8E-NS ‘sujoqeiaus sofew
ZY1) UBIS3I0UE UBY]I SUORIRIIUITUOD JOWNI-RIW
19431y sonsiyde (3PAAMUQD ‘IHI-1EN) UBDal0UL}-eWwosOd)} CUBN

{040}

J32UED {B10340{00 JUBISISII-14G Ul AUAIIIE UMOYS Sey Z0T-SYL
203qiyut asejAloydsoyd sutpiwAyl e pue anSojeue Ipsoapnu
2 JO UoRBUIqUWIOD B SE{ZOT-SVL ‘Id1/QaLd) goendin/eupuniyl

S 941 S3XTS U30g Ut YIeap J9oUed JO Sasned

3uipea| YNy puE PUODIIS Y AIe sId3UED dijedsduRd pUR YD

‘Ajjenuue SuiAp ajdoad 000 ‘05T 19A0 YUMm ‘siadued
19 yhim pasoudelp aie 3jdoad gOO‘Q0E PRILWIIS3 LR ‘4EDA YIP]

\..\\f\}\f\.\;.\‘.\
SRARNSITEN R
vk b G S B WG G Y %

>
xog
>
&g

P
y

&

N
&
S\
4
SN
SN
}

&
s
ppronoed
\:;‘\\
SN
> Y
IR
\\\\\\\\\\"

B
¥
S

LLOLLISNI
NERIN
dTHSNIM




Piease ser Full Prescribing fnfommatien for cansules.
Please see Full Prescribing Information for tabists

imiportant Safety nfonmation and
ndications

Neutropernia was {he nx
adverse reaction in PALOM

By $
s N § \\\\‘\\\\\\\\\‘& §
NS TR JEN 3 S N PN SR N Sy
E ? B > '\ & :
NN NS W W T | S W “) 3 3 B
N N
a5 . .
L ey Y ud Log T Submit  BAlerts  Subsoribe
 Oneoioqy loumae

OPTIONS & TOOLS

A phase I/1I study of
trifluridine/tipiracil (TAS-102} in
combination with nanoliposomal
irinotecan {(NAL-IRI) in advanced
Gl cancers.

Winship Cancer Institute, Atlanta, GA; Winship Cancer
Institute of Emory University, Atlanta, GA; Chio State
University Arthur G. James Cancer Hospital and Richard J.
Solove Research Institute, Columbus, OH; Department of
Hematology and Medical Oncology, Winship Cancer
Institute of Emory University, Atlanta, GA

S
SARCLISH
(isatuimais-ric}
Bpdodedio HOng B, Bighn.

ERRRRPRRRR:

N

COMPANION
ARTICLES

No companion articles

ARTICLE CITATION

Piggee soe Pyl Prescrbing nfonmation for cam

DOI Piease see Fuil Prescribing information for takl
10:1 ZOO/J C0O.2018:36:1 5_supp|_ devetop Grade 3 of 4 naulr HEN

inj Severe, e dhreatening, or f3ia! interstitial
journal of Clinical giseass (LD) and/or pneumonitis can o
Oncology 36, no. 15 suppl R EL N i

Published online June 01,
2018.

WE RECOMMEND  cSPC Exhibit 1108
Page 37 of 226



- TPS4155

Background: Trifluridine/tipiracil (FTD/TPI, also
known as TAS-102) is a combination of a
nucleoside analogue and a thymidine
phosphorylase inhibitor. TAS-102 has shown
activity in 5FU-resistant colorectal cancer (CRC).
Nano liposomal-Irinotecan (Nal-IRI) achieve
higher intra-tumor concentrations than
irinotecan (142-fold) and its major metabolite,
SN-38 (9-fold), resulting in superior anti-tumor
activity compared to free irinotecan in multiple
tumor xenografts. Clinical trials have
established activity of Nal-IRI combined with
5FU in pancreatic cancer. The combination of
Nal-IRI with the more potent nucleoside

analogue TAS-102 may result in a more effective
systemic therapy regimen in CRC and pancreatic

cancer. The aim of this study is to define the
recommended phase Il dose (RP2D) of the
combination and evaluate the activity in
pancreatic cancer and CRC. Methods: Eligible
patients for the phase I trial include stage IV or
locally advanced unresectable gastrointestinal
adenocarcinomas, who have failed at least one
prior therapy; age 218 years, ECOG PS 0-1 and
measurable disease per RECIST 1.1. The trial
design is standard 3+3. TAS-102 is administered
orally in four dose levels of 25, 25, 30, 35mg/m2
BID on days 1-5, with Nal-IRI at corresponding
dose levels of 50, 70, 70, 70mg/m? IV on day 1,
in 14-day cycles. After recommended phase II
doses are established, an expansion phase will
enroll 20 patients with pancreatic
adenocarcinoma (Arm A) and 20 patients with
colorectal adenocarcinoma (Arm B). These
patients must have either locally advanced
unresectable or metastatic disease, and have
failed at least one prior therapy that must not
have included irinotecan. The primary endpoint
of the phase II portion is overall response rate.
Simon's two-stage design will be used for each
arm of the phase II component. In the first
stage, 10 patients will be accrued. If there are
fewer than 1 responder, the cohort will be

Phase I1I Trial Shows ALVERT
Improved Survival With TAS-

102 in Metastatic Colorectal

Cancer Refractory to

Standard Therapies

Novel Oral Agent Extends
Survivalin
Relapsed/Refractory
Colorectal Cancer, Phase Il
Study Shows

Novel Oral Agent Extends
Survivalin
Relapsed/Refractory
Colorectal Cancer, Phase Il
Study Shows

EDA Approves
Trifluridine/Tipiracil for
Recurrent, Metastatic
Gastric and GEJ
Adenocarcinoma

FDA Approves
Trifluridine/Tipiracil for
Recurrent, Metastatic
Gastric and GEJ
Adenocarcinoma

BeiGene, Zymeworks Dose
First Patient in Phase IB/II
Trial for HER2-Positive
Cancers i

The tumor
microenvironment of
pancreatic adenocarcinoma
and immune checkpoint
inhibitor resistance: a

perplex relationship

Cytokine-mediated
enhancement of epidermal
growth factor receptor
expression provides an
immunological approach to
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Antitumor efficacy of a liposomal formulation of irinotecan in
preclinical gastric cancer models: Augmenting its response by
antiangiogenic agents
Niranjan Awasthi’3, Margaret A. Schwarz?3, Changhua Zhang*, Stephan Klinz®, Florence

Meyer-Losic®, Benjamin Beaufils®, Arunthathi Thiagalingam?®, Roderich E. Schwarz’
'Department of Surgery, 2Department of Pediatrics, Indiana University School of Medicine, South Bend, IN; 3Harper
Cancer Research Institute, University of Notre Dame, Notre Dame, IN; “Department of Gastrointestinal Surgery, The

Seventh Affiliated Hospital of Sun Yat-sen University, Guangming, Shenzhen, China; ®lpsen Bioscience, Cambridge, MA;
Slpsen Innovation, France; "Roswell Park Comprehensive Cancer Center, Buffalo, NY

- The 3¢ most CORRTICN cause of cancer-talated deaths worldwide
- Five-yvear survival rate 31%
~ Standard treatment: FLOT [5-FU, Leucovorin, Oxaliplatin, Docataxei]
- Median progression-free survival (PFS) and overall susvival {O8) 5.2 and 11.1 months
- BDismal prognosis factors: late-stage diagnosis
early and aggressive invasion with metastatic disease
resistance to convantional chematherapy
post-operative recurrence commaon
- Second-ine therapy: Taxanes and innotecan (cytoloxic agents),
Trastuzumab, Ramucirumab {mdecidar targeted agents)
» Argrfogenasiv
- Easential process for wmor growth and medastasis
- Potential target for cancer therapy
- Angiogenesis play an important role in pathogenesis of GAC
= Liposemad fnoiecan {Thivids, aaldRiy
- Superior efficacy and safety over watensakub%e, non-liposomal irfnotecan
- Enhanced circuiation- 70X higher irinotecan in blood than conventional rinotecan
~ Enhanced drug avaiiability- 68X higher SN38 (active metabolite} in tumor compared to
plasma in human
~ Approved second-ing thevapy for metastatic pancreatic ductal adenccarcinoma
o SHOTRT 0k
~ Murine version of Ramucirumab, an approved therapy for NSCLC and gastric cancer
- Monoclonal antibody targeting VEGFRE2
« Laborantiud {Cabl
- Patent small molecule inhibilor that targets o-Met, VEGFR2, Axl, Ret, and Kit sighaling
- Approved treatment for medullary thyroid cancer and renal cell carcinama
s Nintodendl (Nis
- Potent mp%e anmokmaqe inhibitor of VEGFRYZ/3, FGFRUZ2/3, PDGFR-w/
~ Approved therapy for NSCLC {(EL)
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Based on improved pharmacokinetics and drug biodistribution of naldRI compared with free
irinotecan and a crucial role of angiogenesis in the progression and melastasis of GAC, we
aimed o evaluate the antifumor response of nal-iRl, in combination with mechanistically diverse
anfiangiogenic agents, in prectinical models of GAC.

= Animal survival experiments were performead in the peritoneal dissemination xenograft model
in NOD-SCID mice using 10x10°% human GAC MKN-45 or KATOWH celis (n=5-7).

« Tumor growth and pharmacokinetic studies were performed in subcutaneous xenografis in
NOD-SCID mice using 7.5x10°% human GAC MKN-45 cells (n=5-T).

+ I vivo drug doses: naldRE (10 mgikg, Txfwk), IRE(5G mglkg, 1lewk}, DC101 {20 mg'kyg, 2xiwk),
Cab {30 mg/kg, Sxiwk) and Nin {25 mg/kg, Sxiwk) were delivered intraperifonsally.

« ki vitro cell proliferation was evaluated in three GAU cell ines (MKN-45, KATO-H and SNU-5}.
+ Mechanistic evaluation: immunobilot and Immunchistochemistry analysis i tumor samples,

* Animal studies were performed following an approved IAGUC profocol of Indiana Universify,

MKN-45 Liver melastasis Poorly differentialed o-met+, Ecad+
adenccarcinoma

KATO-H Pleural effusion Signet ring cell c-mety, FGFR2K-sam+
carcinoma

SNU-5 Malignant ascites Poorly differentiated myct+, evh B2+
adenocarcinoma
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NaliRl, IR} and Antiangiogenic Agents Therapy: Tumor cell proliferation analysis {KiB? staining}
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Nal-iRl, IRl and Antiangiogenic Agants Therapy: Tumor vasculature analysis {endomucin staining)
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NalRl, IRI and Antiangiogenic Agsats Therapy: Pharmacokinetic analysis in MKN-45 tumors-
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Nal-iRl, IRl and Antiangiogenic Agents Treatment: In witro GAQ cell proliferation
e - DIMNRS Cefis

e

°
K

Sl 0l paidveadon

Retuboes, 648 porifaratios,

Regalres 068 pradisraton,

-

Nal-tHi incrsased animal sunaval (2158%), this extension in survival was >30% compared with IR
Addition of pintedanib and DCID1 further inproved {range 3-30% ) animal survival caused by naliRl and IR}

MNal-iRi exhibited grpaler tumar growth inhitition (82%) than IRE{T 1%} in GAC subowianeous xenografis

The combinations of nal-iRi and IR with antiangiogenic agents demonstrated additive responas on tumar growth inhibition
Nal-R! was most effective in mducing tumor cell profiferation {by 58%), followsd by IR {38%:}, nintedantb (33%), DCI01 {28%]
Combingtions of nal-iRi or IR with anfiangiogenic agents demonsirated an additive effect in reducing tumor coll profiferation

5 while naliR and IRl showed no affect

*

*

+

*

*

Tamar vasculature was reduced by nintedanib (85%) and DC101 {88%

x

Phammacckinetio studies: comparad willt IR nad-iRE increased the relantion, chreutation Bime and fumor lovels of CPT-11 IIRY
and its active metabolite SN38

Addition of rinledanib or DG101 did not cause any significant incraase in plasma or tumor fevels of SN38 or CPT-11 {IR))

In the nalRE group, addiion of nintedanib exhibited increased dearance of SN38 and CPT-11 i plasme and fumor

*

*

Pl

71 vitro celf viabilily assay demonstrated a dossdepandent growth inhibitory effects of 8N-38 on GAC cells
Combinations of SN38 with antiangiogenic agenis demonsiraied additive effacts on cell profiferation inhibition

MaldR! has greater antitumor eficacy than IRL and its antitumor effects con he enbanced by
antianglogenic agents suggesting that this combingtion has potential for improving clinigal
GAD thorapy

This work has been financially supported by Marrimack Pharmacsuticals, psen
Biopharmaceuticals and Indiana University Schoo!l of Medicine funds.

CSPC Exhibit 1108
5 Page 91 of 226



0 YA P,

GGG WEGADIGG, s AL RIS r s sty G

s e 5 : %oy O W B S,

2 K ss
| ST PR LR G

]
D
X

555 S

g A

AL R e

D IR IR
LG LS A e PR AP A RN ST

G

a8
R

7

G55 o A

AT AL A
<
s

e

H
Lup s

RO

AN

L e RS G A

A AN

A 3 . Ssngpse
m “ ] &5 . 3 P i e
= z & 7 oy oy % g d g g 4 . 3 L

L

L s SR

Aty 2

o B

“rove. P

s

L P AL Lo A
<oty

SavraNINTAN
AR NS

AR W

Ay

G TIEIIDY, RIATIES

Y Ly L

s
%

TN

3N

y
¥

S RS s

SR
¥

3§
b

R
e
™

| ——
AN

*

>3
B e

RCIENY

B

: Y Ry YT
R WA AR e
, ., p . AN . A g Gl g P S A,
URLTIR S SEHI 5. WG YR IGILY FIREHAL, R 5 7 A

LA

sy suabofuenue Ay weuodsss sy BunuaswBnyg
wgopnus senuen wasel momgoeid Ul UEEDBLY 10 UDRBINUGY IeDesorly ¥ 30 ADEDIN ML

z

1108

1t

CSPC Exhi

Page 92 of 226



sovannn ; o
RE g

) \\ \

Jreeee \\Q\ Hes

ER \\ N X PO TR R N R Ry SN \ N
\\\\\\\\\ N \\ N ) N \ \\ N N Sy \\ NI

¥ ¥ X N o X N b N
\\\\\\“ N Y N Ne® e ¥ N ¥OOW N \\\\\\\\\ N & \\§ \\\\\\\\\“\ Y Y

Abstract 553. Antitumor efficacy of a liposomal formulation
of irinotecan in preclinical gastric cancer models:
Augmenting its response by antiangiogenic agents

Niranjan Awasthi, Margaret A. Schwarz, Changhua Zhang, Stephan Klinz, Florence Meyer-Losic, Benjamin Beaufils,
Arunthathi Thiagalingam, and Roderich E. Schwarz

DOI: 10.1158/1538-7445.AM2020-553 Published August 2020

Proceedings: AACR Annual Meeting 2020; April 27-28, 2020 and June 22-24, 2020; Philadelphia, PA

Abstract

BACKGROUND: Gastric adenocarcinoma (GAC) remains the 3™ most common cause of cancer-related deaths
worldwide. Systemic chemotherapy is commonly a fundamental treatment for metastatic GAC that usually leads to a
modest patient benefit, resulting in a 5-year survival rate of 31%. A liposomal formulation of irinotecan (nal-IRI) has
shown improved pharmacokinetic and drug biodistribution compared with free irinotecan (IRI) in preclinical studies.
Angiogenesis plays a crucial role in the progression and metastasis of GAC. We evaluated the therapeutic efficacy
of nal-IRI in combination with nintedanib, a tyrosine kinase inhibitor targeting FGFR, PDGFR and VEGFR, and
DC101, a monoclonal antibody targeting VEGFR2 in preclinical models of GAC.

METHODS: In vitro cell proliferation was evaluated in three GAC cell lines (MKN-45, KATO-IIl and SNU-5) by WST-
1 assay. Protein expression was measured by Western blot analysis in MKN-45 cell lysates. Animal survival studies
were performed using two cell lines MKN-45 and KATO-III cells in peritoneal dissemination models in NOD/SCID
mice (n=5-7). Tumor growth and pharmacokinetic studies were performed in GAC cell-derived xenografts.

Mechanistic evaluation included IHC and Immunoblot analysis in tumor tissues.

RESULTS: Animal survival was increased by nal-IRI (>156%) and IRI (>94%) therapy compared with PBS-treated

controls. Importantly, nal-IRlI led to a >30% extension of animal survival compared with IRISpedgitioniafos
Page 93 of 226



antiangiogenic agents nintedanib or DC101 led to a further improvement (range 3-40%) in animal survival caused by
nal-IRI and IRI. In GAC cell-derived subcutaneous xenografts, compared to controls, nal-IRl demonstrated greater
tumor growth inhibition (92%) than IRI (71%). Here, the combinations of nal-IRI or IRI with antiangiogenic agents
exhibited an additive response. Ki67 staining of tumor sections revealed that nal-IRl was most effective in reducing
intratumoral proliferation (by 58%), followed by IRI (39%), nintedanib (33%), and DC101 (25%). Combinations of
nal-IRI or IRI with antiangiogenic agents demonstrated an additive effect in reducing tumor cell proliferation. As
expected, tumor vasculature (assessed by endomucin staining) was reduced by nintedanib (65%) and DC101
(58%), while nal-IRI and IRI showed no effect. Pharmacokinetic studies revealed that nal-IRI increased the
retention, circulation time and tumor levels of IRI and its active metabolite SN-38. The addition of nintedanib or
DC101 had no effect on plasma or tumor levels of IRl or SN38. In in vitro cell viability assays in mutationally different
GAC cells, SN-38 had a dose-dependent growth inhibitory effect that was more pronounced than single-agent IRI.
Importantly, combinations of SN-38 or IR| with antiangiogenic agents demonstrated additive effects on cell

proliferation inhibition.

CONCLUSION: nal-IRI showed greater antitumor efficacy than IRI, and its antitumor effects can be enhanced by

antiangiogenic agents suggesting that this combination has potential for improving clinical GAC therapy.

Citation Format: Niranjan Awasthi, Margaret A. Schwarz, Changhua Zhang, Stephan Klinz, Florence Meyer-Losic,
Benjamin Beaufils, Arunthathi Thiagalingam, Roderich E. Schwarz. Antitumor efficacy of a liposomal formulation of
irinotecan in preclinical gastric cancer models: Augmenting its response by antiangiogenic agents [abstract]. In:
Proceedings of the Annual Meeting of the American Association for Cancer Research 2020; 2020 Apr 27-28 and
Jun 22-24. Philadelphia (PA): AACR; Cancer Res 2020;80(16 Suppl):Abstract nr 553.

©2020 American Association for Cancer Research.
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regulated catabolic process that plays key roles in normal cellular homeostasis and survival during periods of ext
The:ienvironmental signals that regulate autophagic activity are only partially understood. Here, we report a:d
abolism and autophagic activity in both transformed and nontransformed human cells. Cells cultured for morg: th
showed increases in autophagy that were not attributable to nutrient depletion or to inhibition .of mammalign:tar
from these cells contained a volatile factor that triggered autophagy in secondary cell cultures. We identified: this: f
mination of Gln by glutaminolysis. Gln-dependent ammonia production supported basal autophagy and protected celis frol
iduced: cell death. Thus, GIn metabolism not only fuels cell growth, but also generates an autocrine- and. paracring-act
proliferating cells.
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Drugs Indication

DOXIL + temsirolimus (MTOR inhibitor) recurrent sarcoma

DOXIL + LY573636 (mitochondrial advanced solid tumors
apoptosis)

DOXIL before mastectomy in
invasive breast cancer

DOXIL + vorinostat & bortezomib relapsed or refractory
multiple myeloma

DOXIL + dexamethasone & lenalidomide  newly diagnosed multiple
(thalidomide derivative) myeloma

DOXIL + ixabepilone (microtubule advanced ovarian, fallopian
stabilizer) tubem or metastatic breast

DOXIL + bortezomib, cyclophosphamide, multiple myeloma
dexamethasone

DOXIL + bortezomib, dexamathasone, relapsed/refractory multiple
lenalidomide myeloma

-

+ ~40 additional clinical trials

R
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Ry e e N e b e e ey T e
Company Comments
Enzon Non-pegylated, a

Pharmaceuticals/Cephalon

Europe for breast ¢

Taiwan Liposome
Company/TTY Biopharm

Non-pegylated, laun
Taiwan in 2001 for A
Kaposi sarcoma, breas
and ovarian cancer

Taiwan Liposome Company

In planning of bioequiv
studies as Doxil®/CAELYX
substitute :

Amronco Life Sciences Ltd.

Sold in Latin America.
poor quality

Getwell pharmaceuticals

Sold in Indi. Poor quality

Sun Pharma

Sold in India, failed EMA and
FDA recently FDA approved

Teva Pharmaceutical
Industries, Ltd.

Israeli-based generic ci
in development

il®/CAELYX® early

Gedeon Richter PLC

Hungary-bas
company;

CSPC Exhibit 1108
Page 164 of 226




7,
i)
W\\\\\.

i

444

ox
7

-

Yy s

o Aot
\\\\\a
§ V.

° s
Yoy bt

7
7

%
gy Y,
7%, K
% % s
27 I won
2 )
Gt iy
% Wt
4 o
Y g,
it 97
et Wkt
P \\\\\\
%,
\w\\ 7,
% ud
i

7
w\\\\\k \\\\\\\\

9, g,

UG lid
2% g

the same drug product composition

ufactured by an active liposome loading pr
an ammonium sulfate gradient and,

e equivalent liposome characteristics includin
some composition, state of encapsulated drug

ernal environment of liposome, liposome size

stribution, number of lamellar, grafted PEG at the
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posomes with the same physicochemical
aracteristics can have different therapeutic
utcomes and toxicities, because measurements ¢
ioequivalence measure only the average proper

Small changes in manufacturing processes, such as
lipids, excipients, equipment, exact method of

preparation, or facilities can result is significant
changes to therapeutic outcome or toxicities

he PK/PD of therapeutic nanoparticles is ca

.
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y in CMC which is based on detailed physico-chemical p
»Hpid ratios, amounts of free and encapsuwlated drug, percent drug encapsuly
e transitons, excipients

cterization

stribution and morphology as demonstrated on multiple batches and sam
sroducts {number of lameilae, Hple 4 bil: ayer phase transition and X ray difirac
voiuma)

o v::s

ome environment

using an ammonium sulfate gradient, internal pH, magnitude of the pH gradient across the
>, m‘.u'vaiame in the doxorubicin sulfate level, presence and structure by SAXS, WAKS a
10 X-sulfate precipitate inside the liposomes

urface properties

tace and zeta pofvntm- PEG layer thickness, equivalent concentrations and size of grafted PE

s equivalent PEG-lipid chemistiy to prevent premature cleavage of the PEG from t% & Hpost

g release rates in a variety of conditions that result in equivalent drug delivery to targe

agicatly relevant sghutions, e.g, human p
‘equency uitrasound

iasma, a range of pH values, a range
-

§

.
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\ single-dose, two-way crossover
harmacokinetic study, in ovarian cancer
atients whose disease has recurred or
rogressed after platinum-based chemothe:

AUC and Cmax
Vdss and Cl
Not easy as it require a BE in both encapsulazz

nd free doxorubicin may require many p

-
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ameters in normal mice

se for the 75 nm liposomes

s had higher AUC and C,,, in S-180 sarcoma-bearing mice

es were more active, therapeutically
ornes had greater toxicity (decreases in body weight)
Release. 2007 Apr 2;118(2):204-15.

rent PEGylated liposomal doxorubicin formulations were compared t;
rine breast cancer model, and in tumor-free monkeys

on in the loading process was changed from sulfate to dextran sulfate (DSAS)
orubicin plasma PK as Doxil

reases in tumor volume

ased aspartate transaminase levels (heapto-toxicity)
ased cardiac troponin | levels (cardiac toxicity)

ne marrow hypocellularity (bone marrow toxicity)

/

< RaoNVSet al. Cancer Chemother Pharmacol. 2010 Nov;66(6}:1173-84
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statement made by the famous French
. Pasteur that “there is no Basic Science

nt processes.

asic Science being a pre-requisite for a good
Research. These differences are important f
1zation of the both R & D and the drug

Science but only Good and Bad Science
er differences between the two do exists with t
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are very costly. Many times saving |.P. expenses en
sses and even total loss.

ts has to be made so what is licensed can be controlled a
be too broad limiting other options of the inventor.

times it will be advantageous (in spite cost) to split patenfx
ding to specific applications so each of the applications
road and can be licensed to a separate company.

he best time to file a patent application?
be in force 21 years after date of filing of the pro

3

.
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many options.

to understand industry and investors needs an

, University, and TTO require knowing well the
tion, and understanding the needs and limitations.
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1

ry issues.

ng the right people in Industry can make mak

CSPC Exhibit 1108

Page 174 of 226



%Y
Vi
w
\\\\&
)
y

I

W\\\\\a
v
w
s \\\\\\
7z
V 24
#,
Z
Yo
\\\\§
\\\\\x
Yt

W
7

b2
.

o, %
Ly,

2
%
Yoo
z,

% s
po
w\\\\\
Y7

vt

whnts

Y7 Z]
47
V2
%
77
7

%

wy

“\\\\\
Y
A3
i
e

A
24

)

Vi

A
2]

Wy

Vi)
Ykt
7
V 27

VA
p
bt

e,

y
&+
Ykt
oy
Yo

% onth

o

A

Z
Wy

o
A%
Bk

Yk
T

4

7
"
%

N
N

N
N5

N

$

)

N

2

27z

7%,
e
V224
yer:
V-]
wrt

W

%

hy
7,
tton

N

2
24

it

e,
W\\\\\a
yn
Yz

.
V224
2, 7,
o
N\\\\s
s,
Vi
Ay,

Yy,
7,
oty
\\\\\k
Yt
)
o

)

\\\\\&
V722

%

Yo
7,
7,
bty

7

bz

4

Y

oy
Yo

7%

Ve
w\\\\\\

#y
W)

24
Yz
ity
YA 4

Z
it
2
Gt

%
oy

)
%

%

77

%
)
\\\\\k
/
V22
Y

e

7,

oy
%
ot
7
Y
V22
V772
%
s
72
¢ Z
g,

p
Y%
0

%,
L,
7
Yot

Yt
Y,
A
Gt
7%
ot
wpmy
(%
"o

%
V Z2,

Yot
VA4
Yo,
#,
"o
W\ 7
Wiprres
Vix)

%
277

ik
oyt
%

wis
/

%
§
%

P
Yy,

A
7
YV 7222
Vo
\\\\\k
VA
V7272243
ttone
4%
"t
y
Y%
Ut

o)

Y,

%
Y
§
k)

§

% it

)
W\\\\\k
bz

Yy
e,

Vi A

.
7z
4

S\
N

4

P
x
7
%hy

P
7 \\\\\.

A

V773
"
il
s
%

7

CSPC Exhibit 1108

Page 175 of 226



. The main advantages: good and long term financial an
1 support. Disadvantages: rigidity and competition with
1pany projects, also the inventor may have only a small or1
pment program.

size Pharma or existing start-up. Advantages and disadvanta
osite to the situation exists for Big Pharma. The scientist projec
the main focus of the company

‘g a start-up around the TTO L.P. (royalties and/or equity, consulti

h)? See NasVax example. Always short on money wasting IP time

th n incubator (Mobeius OA project), hardly enough for fe

less larger that required investment was made (Polypi

g forward to include production, fits only

R
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of a triangle: Industry, (and/or financial en
lus Technology Transfer company (TTO); a:
searcher) constitute the three sides combine t
project and commercialize it.

1l three parties share a common interest: the pr
ey also have many opposing interests.

1ships between the 3 parties are therefore complex anc
n interests varied, like: University (T'TO) — Scientist;
y — Scientist; University (TTO) - Industry etc.

the 3 sides should perform what he knows best, but h
s on all need (good interaction and collaboration)

rt presentation I will discuss the role of each

3

-

te it on my own >20 years of experience

//
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Cancer Therapy: Clinical

Safety, Pharmacokinetics, and Efficacy of CPX-1 Liposome Injection
in Patients with Advanced Solid Tumors

Gerald Batist,' Karen A. Gelmon,? Kim N. Chi,? Wilson H. Miller, Jr.,' Stephen K.L. Chia,?
Lawrence D. Mavyer, Christine E. Swenson,® Andrew S. Janoff,® and Arthur C. Louie®

The backbone of systemic therapy for cancer is combination
chemotherapy. Historically, oncologists have assumed that
greater antitumor activity can be achieved by administering
combinations of active cytotoxic agents at maximally tolerated
doses rather than using single-agent strategies (1, 2). However,
in vitro studies of chemotherapy doublets with established
clinical activity have suggested that efficacy may depend on the
molar ratio of the two agents (3-7). Certain ratios of drug
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combinations can be synergistic, whereas other ratios of the
same agents can be additive or antagonistic. This observation
has important implications for maximizing the effectiveness of
combination chemotherapy and suggests that improved effica-
cy may be achieved if the molar ratios that tumor cells are
exposed to can be controlled in vivo. Because different
anticancer drugs are pharmacokinetically dissimilar, conven-
tional aqueous drug formulations will not allow either the
maintenance or the delivery of optimal molar ratios to the
tumor, resulting in exposure to suboptimal or antagonistic
ratios (8). This problem can be overcome by encapsulating
drug combinations within nanoscale carriers capable of
maintaining synergistic drug ratios systemically through phar-
macokinetic control. This approach has been shown to
markedly increase the therapeutic index of several cancer drug
combinations in preclinical studies (4, 5, 7).

Since the approval of irinotecan in 1996, the combination
of iv. irinotecan plus 5-fluorouracil (5-FU) and leucovorin
has become a standard chemotherapy for first- and second-
line treatments of metastatic colorectal cancer either alone
or in combination with targeted biological agents such
as bevacizumab and epidermal growth factor receptor
inhibitors (9-15). In these treatment regimens, irinotecan
and 5-FU are both administered i.v. with irinotecan injected as
a short {30-120 minutes) infusion and 5-FU most frequently
given as a bolus injection plus a 22-hour infusion the
same day as irinotecan. In view of our in vitro observations

CSPC Exhibit 1108
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of drug ratio—dependent synergy for irinotecan and fluori-
nated pyrimidine, we developed a liposome-based formula-
tion coencapsulating irinotecan and floxuridine to assess
whether controlling the ratio of these two drugs in vivo could
improve therapeutic activity (5, 7). Floxuridine was
used rather than 5-FU due to its compatibility with drug
delivery technology as well as the fact that iv. 5-FU and
floxuridine have been shown to exhibit equivalent clinical
activity (16, 17).

In preclinical studies, irinotecan and floxuridine exhibited
the highest degree of in vitro synergy when molar ratios
were between 1:1 and 1:5 (5). Consequently, a 1:1 molar
ratio was chosen as the optimal ratio on the basis of
demonstrated synergy across the highest proportion of cell
lines studied. CPX-1 (Celator Pharmaceuticals, Inc.) was
developed by fixing the molar ratio of irinotecan and
floxuridine at 1:1 within a liposomal carrier that was able to
control the plasma concentrations of both drugs such that the
1:1 molar ratio was maintained for up to 24 hours. In vivo
tests of CPX-1 in a variety of human xenograft and allogeneic
solid tumor models showed consistently superior antitumor
efficacy when compared with both conventional combinations
of irinotecan and floxuridine at the maximum tolerated dose,
as well as liposomal formulations of the individual drugs
administered at the maximum tolerated dose (5, 7). Further-
more, the degree of antitumor activity observed for CPX-1 was
consistent with in vivo synergy when compared with the
individual liposomal agents. A striking observation was that
liposome delivery of an irinotecan to floxuridine molar ratio
shown to be antagonistic in vitro provided less antitumor
activity than liposomal irinotecan alone, despite administra-
tion of the same dose of irinotecan and the addition of
fluoropyrimidine, an agent known to be active in that in vivo
model (5).

CPX-1 is being developed with the hypothesis that it will be
more efficacious than conventional irinotecan and fluoropyr-
imidine in the treatment of sensitive malignancies. Adminis-
tration of chemotherapy combinations within drug carriers to
achieve synergistic molar ratios at the site of drug action has
not, to date, been studied in the clinic as a means of improving
the efficacy of antitumor treatment. The objectives of this
phase I study were to determine the maximum tolerated dose of
CPX-1 for use in future studies and to assess the toxicity profile
at the maximum tolerated dose. Data were collected to
determine the duration of maintenance of the intended 1:1
molar ratio and the bioavailability of irinotecan and floxur-
idine. Early observations of CPX-1 efficacy are also presented.

www.aacrjournals.org
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The study was conducted between January 2005 and June 2007. Both
clinical sites obtained approval from their respective Research Ethics
Boards and all patients provided written informed consent.

Patients. Eligible patients provided written informed consent; were
>18 years of age; and had confirmed histologic or cytologic advanced
solid tumor not curable by conventional surgery, radiotherapy, or
chemotherapy. Enrollment criteria included Eastern Cooperative
Oncology Group performance status of <2, absolute neutrophil count
>1.5 x 10%/L, platelet count >100 x 10%/L, serum creatine <1.5 times
the upper limit of normal, aspartate transaminase and alanine
transaminase <3 times the upper limit of normal (<5 times the upper
limit of normal if caused by liver metastasis), serum total bilirubin
<1.25 times the upper limit of normal, and an international normalized
ratio <1.5. Exclusion criteria included any serious medical condition,
laboratory abnormality, or psychiatric illness that prevented patients
from providing informed consent; treatment with chemotherapy,
radiation therapy, or other investigational anticancer therapeutic drugs
within 4 wk before study entry (6 wk for prior nitrosoureas or
mitomycin chemotherapy); the presence of primary brain tumors,
lymphoma, or other hematologic malignancies; the presence of brain
metastases that were not stable for >6 mo; pregnant or lactating
females; the presence of clinically significant cardiac disease (New York
Heart Association Class III or IV); severe, debilitating pulmonary
disease; the presence of an infection that required continuing i.v.
antibiotic treatment; severe or active enteropathy, or recent onset of
diarrhea (defined as an excess of two to three stools above the normal
daily rate within 4 wk before study entry); a history of Wilson's disease
or other copper-related disorder (due to the copper used in the
formulation of CPX-1); and hypersensitivity to irinotecan, floxuridine,
or liposomal products.

All laboratory variables were evaluated before treatment and 4 wk
posttreatment. Hematology exams were done twice weekly during cycle
1 and once weekly thereafter; biochemistry analyses were done weekly;
coagulation studies were done on day 1 of each cycle. Because CPX-1
contains copper, serum copper levels were measured weekly during
cycle 1 and on day 1 of each cycle thereafter.

Premedication. Antiemetics and antidiarrheal agents (loperamide}
were administered at onset of nausea and vomiting or diarrthea during
cycle 1 and could be used prophylactically for subsequent treatment
cycles. For hypersensitivity or infusion-related reactions, treatment was
stopped and potentially reinitiated (depending on the severity of the
reaction), with or without i.v. diphenhydramine and dexamethasone.

Drug formulation and dosing regimen. CPX-1 is a liposomal
formulation of irinotecan HCl trihydrate and floxuridine held in a
fixed 1:1 molar ratio. The CPX-1 liposome membrane is composed of
distearylphosphatidylcholine, distearylphosphatidylglycerol, and cho-
lesterol in a 7:2:1 molar ratio.

In dogs given four weekly i.v. doses, the toxic low dose of CPX-1
was irinotecan 5 mg/kg plus floxuridine 1.8 mg/kg; twice this CPX-1
dose was not lethal (data on file). Based on this toxicology
information, the starting dose of CPX-1 was irinotecan 30 mg/m?
plus floxuridine 10.8 mg/m?, which corresponded to 30 units/m?.
Although many dosing regimens have been evaluated for irinote-
can, the most common are once every 3 wk or once weekly dosing
(10-12). It is commonly assumed that exposure time rather than
concentration is more important for response to cell cycle-specific
drugs; thus, a weekly schedule might be better than an every 3 weeks
schedule. However, the half-lives of irinotecan and SN-38 in dogs
receiving CPX-1 were 3 to 6 times longer than historical data
for irinotecan in dogs (18); thus, a decision was made to use an every
2 weeks schedule.

Treatment cycles were repeated once every 28 d in the absence of
unacceptable toxicity or evidence of disease progression. Patients with
stable disease or partial response continued therapy until disease

CSPC Exhibit 1108
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Characteristic CPX-1 dose (units/m?)
30 (n =4) 60 (n = 4) 100 (n=4) 150(n=4) 210(n =13) 270(n =4) Total (N =33)
Gender, n
Male 1 4 2 1 9 3 20
Female 3 0 2 3 4 1 13
Age, median (range), y 54 (45-72) 55.5 (37-68) 58.5 (43-62) 51 (51-64) 58 (21-79) 51.5 (34-70) 57 (21-79)
Race, n
White 3 4 3 4 12 3 29
Black 0 0 0 0 0 0 0
Asian 1 0 1 0 1 0 3
Other 0 0 0 0 0 1 1
ECOG status
0 0 0 0 2 1 4
1 2 3 3 4 10 2 24
2 2 1 0 0 1 1 5
Cancer type, n
Colorectal 1 2 1 10 1 15
Pancreatic 1 2 3
Ovarian 1 1 1 3
Esophageal 1 1 2
Breast 2 2
Sarcomas 1 1 2
Gastric 1 1 2
Renal cell 1 1
Prostate 1 1
NSCLC 1 1
Sphenoid sinus 1 1
Cycles of treatment completed, n
0-1 0 2 0 0 2 2 6
2-3 2 0 0 1 2 1 6
4-5 2 1 2 1 4 0 10
6-10 0 1 0 2 5 1 9
11-15 0 0 1 0 0 0 1
16-20 0 0 1 0 0 0 1
Median 3 2.5 7.5 5 3.5 1.5 4
Abbreviations: ECOG, Eastern Cooperative Oncology Group; NSCLC, non-small cell lung cancer.

progression or until two cycles of treatment were completed after the
maximum response was reached.

Dose escalation was based on a modified Fibonacci sequence (19);
successive groups of patients received CPX-1 30, 60, 100, 150, 210, and
270 units/m” (cohorts 1-6, respectively) infused i.v. over 90 min once
every 14 d (one cycle = 28 d). Dose-limiting toxicity was defined as any
grade 3 or 4 nonhematologic toxicity that occurred during cycle 1, with
the exception of nausea or vomiting in patients without prophylactic
antiemetic treatment. Hematologic dose-limiting toxicity was defined as
absolute neutrophil count <0.5 x 10°/L for >7 d, febrile neutropenia
(defined as absolute neutrophil count <0.5 x 10°/L and either fever
>38.5°C or hospitalization for febrile neutropenia), platelet count
<25 x 10°/L (with or without bleeding), or grade 3 thrombocytopenia
(platelet count <50 X 10°/L and >25 X 10°/L) associated with
bleeding. Grade 3 alanine transaminase or aspartate transaminase
toxicity did not constitute dose-limiting toxicity in subjects with liver
metastases starting treatment with alanine transaminase or aspartate
transaminase 3 to 5 times the upper limit of normal. Treatment was
delayed or reduced for hematologic and other toxicities that were
possibly, probably, or definitely related to protocol therapy. Toxicities
were graded using the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 3.0.

Subsequent cohorts began the next dose level when dose-limiting
toxicities were confirmed absent after 28 d of follow-up. If one patient
at a given dose level experienced dose-limiting toxicities, additional
patients were treated at the same dose level up to a total of six patients.
Dose escalation continued only if no more than one of the six patients

Clin Cancer Res 2009;15(2) January 15, 2009

experienced dose-limiting toxicities. If two or more patients experienced
dose-limiting toxicities at a given dose level, further dose escalation was
discontinued. Additional patients were then added to the next lower
dose level until a total of six patients were treated. If no more than one
of the six patients experienced dose-limiting toxicities at this dose level,
it was declared the maximum tolerated dose. Additional patients were
treated at the maximum tolerated dose to confirm safety and to explore
preliminary evidence of antitumor activity (extension cohort). Subjects
with prior irinotecan treatment were allowed entry if there was no
evidence of primary irinotecan resistance and if their last irinotecan
dose was administered >12 mo before the initiation of CPX-1
treatment.

Patients who received at least one cycle of CPX-1 treatment and had
at least one measurable lesion were considered evaluable for response;
patients who did not complete one cycle of CPX-1 treatment because
they had early disease progression (i.e., the progression of target or
nonmeasurable lesions or the appearance of new lesions) were
considered evaluable for progression-free survival. Disease status was
assessed using Response Evaluation Criteria in Solid Tumors guidelines
(20). Response duration was measured as the time between the first
documentation of complete remission or partial remission and the
onset of progressive disease. Stable disease duration was measured from
the start of therapy until the onset of progressive disease.

Pharmacokinetics. Blood samples for pharmacokinetic analyses
were collected before CPX-1 infusion and at 45 and 85 min and at 2,
4, 6, and 8 h after the initiation of CPX-1 infusion on days 1 and 15;
additional samples were collected at 24, 48, 72, 96, and 168 h after the
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Fig.1. Mean plasma concentrations on days 1to 4 following CPX-1 210 units/m?
infusion (n = 13).

initiation of infusion on day 1. Plasma was analyzed for total irinotecan
(we did not distinguish free from encapsulated nor the lactone form
from the carboxylic acid), 7-ethyl-10-hydroxy-camptothecin (SN-38},
total floxuridine (free plus encapsulated), and 5-FU using validated,
specific high-performance liquid chromatographic mass spectrometric
methods with lower limits of quantitation of 240, 1, 50, and 10 ng/mL,

respectively. Both intraday and interday coefficients of variation for
low-, medium-, and high-quality control samples were <15% and
accuracy was <t 15% for all analytes (data on file).

Pharmacokinetic variables were determined from the plasma
concentration-time data of all evaluable patients. Scheduled time was
used to present mean concentration-time profiles and to calculate the
area under the curve (AUC) from time 0 to 8 h (AUCq.g). Actual time
(defined as the time elapsed between the initiation of infusion and
blood collection) was used for standard noncompartmental pharma-
cokinetic analysis using WinNonLin v 5.1 (Pharsight Corp.).

Calculated pharmacokinetic variables included maximum observed
plasma concentration (Cpay); the time to Cpax (Tmax); the elimination
rate constant obtained from a linear regression of the natural log (In)
transformed concentration versus time data in the terminal phase (1z);
the terminal elimination half-life (t,,;), calculated as In(2)/4z; the area
under the plasma concentration-time curve extrapolated to time infinity
(AUCy.o), estimated using linear trapezoidal summation from time
zero; AUCy g; the systemic clearance (CL), calculated as dose/AUC_.;
the volume of distribution (Vg) calculated as dose/(AUCy ., X Az);
the AUC accumulation ratio (AC[AUC]), calculated as AUCqg day
15/AUCq.s day 1; and the Cpax accumulation ratio (AC[Cmax])
calculated as Cpax day 15/Cpax day 1. Dose proportionality was
evaluated by linear regression of mean AUCg . and Cppax values
estimated on day 1 versus dose.
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Fig. 3. Mean molar ratios of irinotecan and floxuridine on days1and 2.

To determine if there were relationships between treatment-related
toxicities and pharmacokinetic variables, scatterplots and correlational
statistics were evaluated.

Patient characteristics. Thirty-three patients were enrolled
and treated on cohorts 1 to 6 and the extension cohort
(Table 1). Patients had a median age of 57 years and were
predominantly male. All but four patients were white, and the
majority of patients had an Eastern Cooperative Oncology
Group performance status of 1. Eleven different tumor types
were represented in the patient population; colorectal cancer
was most common (15 patients, 45.5%). The average number
of prior chemotherapy regimens was 2.5 among all patients.
Details for prior therapies among the 15 colorectal patients are
presented in Table 5.

Dose escalation. The starting dose for this study was
30 units/m? (cohort 1). Because dose-limiting toxicity occurred
in four patients in cycle 1 of cohort 6 (270 units/m?), the
maximum tolerated dose was considered to have been
exceeded. Thus, an additional two patients were enrolled at
the next lowest dose level (cohort 5, 210 units/m?). None of
the six patients at the 210 units/m” dose level had dose-limiting
toxicity; this dose level was declared the maximum tolerated
dose. Subsequently, seven patients with colorectal cancer were
enrolled at 210 units/m? (extension cohort) to obtain
additional safety and efficacy data. A total of 153 cycles of
treatment were administered to 33 patients. The median

number of cycles of treatment by cohort is shown in Table 1
and for the study as a whole was four cycles per patient.

Pharmacokinetics. No patients were excluded from safety or
pharmacokinetic analyses. Irinotecan, SN-38, floxuridine, and
5-FU were detected in the plasma of all patients following CPX-
1 treatment. Mean (arithmetic) plasma concentrations after the
first infusion in patients who received 210 units/m’ (n = 13) on
day 1 are depicted in Fig. 1. All analytes disappeared from the
plasma in an apparently monophasic manner. Mean (arithme-
tic) pharmacokinetic variables for each dose group are shown
in Supplementary Table. Pharmacokinetic variables of irinote-
can and floxuridine (Cp., and AUCy,.) increased propor-
tionately with CPX-1 doses (Supplementary Table; Fig. 2).

For all doses, accumulation ratios (AC[C,.] and AC[AUC])
of irinotecan, SN-38, floxuridine, and 5-FU were close to 1
(data not shown). The target 1:1 molar ratio of irinotecan to
floxuridine was maintained in the plasma of all patients for 8 to
12 hours. The mean molar ratios are presented in Fig. 3.

There were no clear relationships between absolute or dose-
normalized C,,, or AUC for any of the analytes and screening
bilirubin, day 8 absolute neutrophil count or National Cancer
Institute-Common Toxicity Criteria toxicity grades for diarrhea,
nausea or vomiting.

Safety. One patient in cohort 6 died after the first dose of
CPX-1 from dose-limiting drug- related diarrhea and vomiting,
which led to dehydration and renal failure. Another patient died
of progressive metastatic sarcoma unrelated to study treatment.
A list of adverse events (all grades) is presented in Table 2. Dis-
continuations due to adverse events occurred at 100 units/m?
(one patient) after 20 cycles of treatment, 210 units/m> (one
patient) after one cycle of treatment, and 270 units/m’ (three
patients) after one dose of treatment (two patients) and after
three cycles (one patient). Severe adverse events that were dose
related included grade 3 or 4 diarrhea (24.2%), neutropenia
(12.1%), and hypokalemia (12.1%; Table 3). Gastrointestinal
toxicities were present at all dose levels, but severity and
duration increased with higher doses. Selected grade 3/4 events
(diarrhea, neutropenia, nausea/vomitting, or fatigue) occurred
in 9 of 24 patients with no prior irinotecan therapy and 5 of 9
patients with prior irinotecan therapy.

Serum copper levels became elevated above baseline in a
dose-dependent manner. Elevations were observed in cohorts 3
(25% of patients), 4 (75%), 5 (100%), and 6 (100%), and in

Adverse event type, n (%) CPX-1 dose (units/m?)
30 60 100 150 210 270 Total

(n=4) (n=4) (n=4) (n =4) (n =13) (n =4) (N =33)
Blood and lymphatic 0 0 1 0 4 2 7 (21.2)
Gastrointestinal 4 4 4 4 13 4 33 (100.0)
General and administration site 3 3 4 4 12 2 28 (84.8)
Hepatobiliary 0 0 1 0 3 0 4(12.1)
Metabolism and nutrition 0 1 1 2 9 2 15 (45.5)
Musculoskeletal and connective tissue 3 3 2 3 8 2 21 (63.6)
Nervous system 1 2 1 4 9 2 19 (57.6)
Psychiatric 1 0 2 1 5 1 10 (30.3)
Respiratory, thoracic, and mediastinal 1 1 3 1 8 1 15 (45.5)
Skin and subcutaneous 3 1 2 2 9 2 19 (57.6)
Vascular 1 0 1 2 2 1 7(21.2)
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CPX-1 dose,
units/m?

Sample Grade 3 adverse events

size, n

Grade 4 adverse events Grade 5 adverse event

Adverse event (cycle, day)

Adverse event
(cycle, day)

Adverse event (cycle, day)

30 4 Arthralgia (C4, D6)

Spinal compression fracture (C4, D2)
Diarrhea (C1, D4)

Diarrhea (C8, D12)
Hypokalemia (C10, D18)
Neutropenia* (C1, D11)
Sepsis (C20, D23)

Ascites (C6, D67)

Vomiting (C3, D2)
Hypokalemia (C2, D28)
Hypokalemia (C5, D13)
Hypokalemia (C4, D14)
Diarrhea (C2, D22)

Diarrhea (C1, D24)
Hyperbillirubinemia (C4, D51)
Hyperbillirubinemia (C2, D15)
Neutropenia (C1, D16)
Neutropenia (C1, D33)
Anemia (C1, D8)

Anemia (C5, D8)
Constipation (C1, D29)
Fatigue (C2, D17)
Hyponatremia (C3, D14)

60 4
100 4

150 4

210 13

Edema peripheral (C3, D33)
Pain in extremity (C3, D12)
Pyrexia (C1, D32)

Small intestine obstruction (C1, D47)
Urinary tract infection (C5, D13)
Diarrhea (C1, D2)

Diarrhea (C1,D9)

Cellulitis staph (C1, D15)
Dehydration (C2, D16)
Flatulence (C1, D9)

Groin pain (C1, D15)

Nausea (C1, D3)
Thrombocytopenia (C1, D15)
Vomiting (C2, D17)

270 4

Total 33

Increased blood alkaline phosphate (C4, D36)

Neutropenia* (C3, D22)

Large intestine obstruction (C1, D28)
Osteosarcoma metastatic (C3, D37)
Pulmonary embolism (C3, D1)

Diarrhea (C1, D8) Renal failure (C1, D13)

Neutropenia (C1, D10)

*Grade 3 and grade 4 neutropenia occurred in one patient.

the Extension Cohort {100%) during cycle 1; however, there
was no evidence of copper accumulation. No instances of
elevated copper levels were defined as severe adverse events.
One patient with biliary obstruction unrelated to CPX-1
treatment had increasing serum copper levels above normal
limits (on day 1 of cycles 2, 3, and 4, respectively) that returned
to normal 5 days after the implantation of a biliary stent.
Response evaluation. Complete response, partial response,
stable disease, and progressive disease were evaluated in 30 of
33 patients. Three patients were not evaluated because adverse
events led to early removal from the study before scheduled
tumor assessment could be completed. Three patients achieved
a partial response, 21 patients achieved stable disease, and 6
patients had progressive disease (Table 4). Partial response
occurred in 3 of 25 (12%) subjects evaluated by Response
Evaluation Criteria in Solid Tumors criteria. Disease control
(complete remission, partial remission, or stable disease) was
observed in 11 of 15 (73.3%) patients with colorectal cancer.

www.aacrjournals.org

Among the 18 subjects with other tumor types, 1 partial
response (non-small cell lung carcinoma) and 11 stable
diseases were observed. Progression-free survival lasting
>6 months was observed in six patients with colorectal cancer
and one patient each with pancreatic, ovarian, and non-small
cell lung carcinoma (Table 4). The median progressive-free
survival among colorectal cancer patients was 5.4 months.
Colorectal cancer patients with prior exposure to irinotecan had
no reduction in progressive-free survival compared with
patients who were irinotecan-naive (Table 5).

In vitro findings that particular molar ratios of chemotherapy
doublets may enhance antitumor efficacy, whereas other ratios
may be antagonistic (4, 5, 8), provide the basis for the concept
of fixed drug ratio dosing. This novel concept has important
implications for the design of combination chemotherapy
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survival; NSCLC, non-small cell lung cancer.

NOTE: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluable; PFS, progression-free

regimens and suggests that control of molar ratios using drug
delivery technology may be used to enhance antitumor efficacy.
CPX-1 was designed according to fixed drug ratio dosing
principles to present and maintain a 1:1 molar ratio of
irinotecan and floxuridine, which was found to be consistently
synergistic in a variety of in vitro tumor models and more active
than standard irinotecan and floxuridine combination therapy
in preclinical tumor models (7). This is the first report of results
from a CPX-1 clinical trial.

The intended 1:1 molar ratio of irinotecan and floxuridine
was maintained in patient plasma for up to 12 hours,
indicating that extended exposure at the predetermined,
synergistic ratio was accomplished. The peak plasma levels
and AUC for total irinotecan and total floxuridine were higher
than what would be expected following their administration in
a conventional combination treatment regimen. For irinotecan,
Pitot et al. {21) found a mean C,,,, and AUC of 2,810 ng/mlL

and 18,091 ng/mL-h, respectively, in patients receiving a
90-minute infusion of 240 mg/m? conventional drug. After a
90-minute infusion of 210 units/m2 of CPX-1, we found the
mean Cp,x and AUC of irinotecan to be 35- and 108-fold
higher. Similarly, after a single, i.v. bolus dose of 1,650 mg/m”
of floxuridine, Creaven et al. (22) reported a mean AUC of
15,744 ng/ml-h. After a single, 90-minute, i.v. infusion of CPX-
1 at 210 units/m? {containing 75.6 mgm? of floxuridine), the
AUC of floxuridine was 486,905 ng/mL-h. These data suggest
that most of the drug in plasma after CPX-1 administration is in
the encapsulated form and that the pharmacokinetics reflects
the disposition of the liposome-encapsulated drugs rather than
the "free” drugs. The low V4 for irinotecan and floxuridine was
close to the physiologic volume of the plasma, suggesting that,
like other liposomal drugs, CPX-1 did not escape the vascular
compartment until it encountered “leaky” capillaries in tumors
or the sinusoidal capillaries of the reticuloendothelial system.

Patient CPX-1 dose, Previous treatment history
number units/m?

Adjuvant/neoadjuvant Firstline Second line Third line Fourth line PFS (mo) Best

response

02-010 270 5-FU + LV CAPOX 0.8+ N/A
01-004 60 FOLFOX CAPIRI 0.8 PD
02-012 210 FOLFIRI FOLFOX Capecitabine Cetuximab Paclitaxel/carbo/mAb 1.9 PD
01-019 210 FOLFIRI FOLFOX/Avastin 2.0+ N/A
02-004 100 Oxaliplatin CAPOX 5-FU + LV 3.8 SD
01-011 210 5-FU + LV FOLFIRI FOLFOX Cetuximab 3.8 SD
02-015 210 Capecitabine 4.6 SD
02-014 210 5-FU + LV FOLFOX Vatalinib 5.4 SD
01-017 210 5-FU + LV FOLFOX FOLFIRI Cetuximab Erlotinib 5.6 SD
02-007 150 IROX Capecitabine 6.7 PR
02-013 210 Capecitabine 7.4+ SD
02-016 210 5-FU + LV FOLFIRI FOLFOX Capecitabine 7.7 SD
01-012 210 5-FU + LV FOLFOX FOLFIRI 7.7 SD
01-018 210 5-FU + LV FOLFOX FOLFIRI 9.3 PR
02-005 100 5-FU + LV FOLFIRI CAPOX 12.0 SD
Abbreviations: LV, leucovorin; CAPOX, capecitabine and oxaliplatin; FOLFOX, oxaliplatin, fluorouracil, and folinic acid; CAPIRI, capecitabine and
irinotecan; FOLFIRI, 5-FU, leucovorin, and irinotecan; carbo, carboplatin; IROX, irinotecan and oxaliplatin; +, patient censored at last
assessment; N/A, not assessed.
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The fact that the metabolites SN-38 and 5-FU were detected
in all patients suggests that both encapsulated drugs are
bioavailable. For SN-38, the mean Cy,,, for patients receiving
210 mg/m’ of CPX-1 was less than that for patients receiving
240 mg/m? of conventional irinotecan (26.6 versus 41 ng/mL),
but the AUCs were comparable (769 ng/mL-h for CPX-1-
derived irinotecan versus 638 ng/mL-h for conventional
irinotecan; ref. 21).

Safety-related results indicate that the recommended dose for
CPX-1 use in future trials should be no higher than 210 units/
m?; neutropenia and diarrhea were the dose-limiting toxicities.
Adverse events were predictable, dose-related, and similar to
conventional irinotecan and fluoropyrimidine treatment regi-
mens. Previously reported prominent grade 3 or 4 adverse
events following conventional irinotecan and fluoropyrimidine
treatment (9-12) include neutropenia (21-40%), diarrhea
(14-44.4%), and nausea (0-16%). In this study, the incidences
of grade 3 neutropenia, diarrhea, and nausea in patients treated
with the recommended phase II dose (210 units/m?) were
15.4%, 15.4%, and 0.0%, respectively; 23.1% of patients had
grade 3 hypokalemia, which may have been secondary to
vomiting and/or diarrhea.

Ten patients (at starting doses of 100 units/m? or above)
required 11 dose reductions due to toxicities related to the
study treatment. Fight of the 11 dose reductions followed
severe or persistent gastrointestinal toxicities, especially diar-
rhea and vomiting. The dose reductions were effective and
reduced the diarrhea in six of seven patients and the vomiting
in one patient. The effectiveness of dose reductions in reducing
the incidence and severity of adverse events strongly suggests
the dose relatedness of the major gastrointestinal toxicities and
neutropenia. The every 2 weeks dosing schedule allows early
recognition of toxicities and prompt dose reduction when
needed.

The inclusion criteria for this study required a serum total
bilirubin <1.25 times the upper limit of normal; thus, it is
perhaps not surprising that we did not detect a correlation
between bilirubin and toxicity.

As this was a small, dose-escalating study and the existing cor-
relation between UGT1A1l genotype and irinotecan-associated
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The identification of chemotherapy doublets with efficacy
dependent on particular molar ratios and the encapsulation of
those doublets within a drug carrier to enable delivery of the
synergistic molar ratio to the tumor target (CombiPlex
Technology) may be a means of improving the efficacy of
chemotherapy combinations in the future. CPX-1 is the first
combination treatment regimen that has succeeded in main-
taining plasma concentrations of infused drugs at a molar ratio
determined to be synergistic in vitro. A phase 1II trial evaluating
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