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BAX2398 CPT-11 
nLs-CPT-11 nal-IRI

Lipo-CPT-11 HBI-202 PEP02
MM-398 

nanoliposomal CPT-11, nLs-CPT-11, 
nal-IRI, Lipo-CPT-11, HBI-202, 
PEP02 and MM-398 

CES  carboxylesterase 

CPT-11 JAN  irinotecan hydrochloride hydrate 
(Japanese Accepted Name) 

DNA  deoxyribonucleic acid 

ICH  International Council for 
Harmonization of Technical 
Requirements for Pharmaceuticals for 
human use 

SN-38  7-ethyl-10-hydroxy-camptothecin, 
active metabolite of irinotecan 
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BAX2398 7-ethyl-10-[4-(1-piperidino)-1-piperidino] 

carbonyloxycamptothecin hydrochloride trihydrate CPT-11

 

BAX2398 4.3 mg/mL 5.0 mg/mL

10 mL 1

5%

10 mL 43 mg  

BAX2398

 

BAX2398 1 70 mg/m2 90

BAX2398 200 mg/m2 2

2400 mg/m2 46 2

 

I

I

DNA

2 3 4 CES

100 1000 SN-38 2 SN-38

1

 

ICH S9 ICH M3(R2) ICH S7

ICH

in vitro in vivo  
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5-FU 5-  5-fluorouracil 

ANOVA  analysis of variance 

APC  7-ethyl-10-[4-N-(5-aminopentanoic acid)-1-
piperidino]-carbonyloxycamptothecin, 
aminopentanoic acid metabolite of irinotecan 

ATCC - American Type Culture Collection 
AUC  area under the concentration-time curve 

AUCSN-38 SN-38 AUC AUC of SN-38 

BAX2398 CPT-11 
nLs-CPT-11 nal-IRI Lipo-CPT-

11 HBI-202 PEP02 MM-398 

nanoliposomal CPT-11, nLs-CPT-11, nal-IRI, 
Lipo-CPT-11, HBI-202, PEP02 and MM-398 

BLI  bioluminescence imaging 

CA9 9 carbonic anhydrase 9 

CDX  cell-line derived xenograft 

CES  carboxylesterase 

CNS  central nervous system 

CPT-11 JAN  irinotecan hydrochloride hydrate (Japanese 
Accepted Name) 

CT X  computed tomography 

CYP P450 cytochrome P450 

DiI5 DiIC18(5)-DS
 

fluorescent lipophilic carbocyanine 
DiIC18(5)-DS tag 

DNA  deoxyribonucleic acid 

DSPC 1,2- -sn- -3-
 

1,2-distearoyl-sn-glycero-3-phosphocholine 

EF5 2-
 

2- nitroimidazole hypoxia marker  

EPR  enhanced permeability and retention 

FAZA  fluoroazomycin arabinoside 

FBS  fetal bovine serum 

FLT  fluorothymidine 

HPLC  high performance liquid chromatography 

IACUC - Institutional Animal Care and Use Committee 
IC50 50%  50% inhibitory concentration 

MDSC  myeloid-derived suppressor cell 

MFI  mean fluorescence intensity 
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MPEG-2000-
DSPE  

N-( -
2000)-1,2- -sn-

-3-  

N-(carbonyl-methoxypolyethyleneglycol-
2000)-1,2-distearoyl-sn-glycero-3-
phosphoethanolamine 

MRI  magnetic resonance imaging 

MTD  maximum tolerated dose 

NOD  non obese diabetes 

NPC  7-ethyl-10-[4-(1-piperidino)-1-amino]-
carbonyloxycamptothecin, amino-piperidino 
metabolite of irinotecan 

PBS  phosphate buffered saline 

PDX  patient-derived xenograft 

PEG  polyethyleneglycol 

PET  positron emission tomography 

PK  pharmacokinetic 

PMA  phorbol 12-myristate 13-acetate 

qxd X 1  every x days 

qxw X 1  every x weeks 

SCID  severe combined immune deficiency 

SDg  standard deviation of the geometric mean 

SN-38  7-ethyl-10-hydroxy-camptothecin, active 
metabolite of irinotecan 

SN-38G SN-38 G SN-38 glucuronide 

TAM  tumor-associated macrophage 

TGI  tumor growth inhibition 

TVt  tumor volume treatment 

TVc  tumor volume control 

UGT1A - -
1A 

uridine diphosphate-glucuronosyl transferase 
1A 

%ID/g % percent injected dose per gram of tissue 

%rCV  robust coefficient of variation 
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1  

BAX2398 110 nm

CPT-11 BAX2398 CPT-11

CPT-11 CPT-11 50 mg 43 mg  

In vivo in vitro

in vitro

10 40

PEG

MM-398-NC-N-Ph-017

MM-398-NC-N-Ph-025

PK

in vivo

SN-38 MM-398-NC-N-Ph-026

Kalra 2014 SN-38

SN-38 50% IC50 10 nmol/L 3.9 ng/mL

MM-398-NC-N-Ph-028 U937 BAX2398

48 SN-38 Kalra 2014  

in vivo

BAX2398 BAX2398 BxPC3

BAX2398

MM-398-NC-N-Ph-016 OCIP51

BAX2398

BAX2398 DNA H2AX Ser139

H2AX MM-398-NC-N-Ph-023A1 BAX2398

CES

MM-398-NC-N-Ph-024A1 PDX

MM-398-NC-N-Ph-027 BAX2398

CDX

MM-398-NC-N-Ph-018A1 PDX CDX BAX2398 72

SN-38 Kalra 2014

BAX2398 SN-38

MM-398-NC-N-Ph-023A1 MM-398-NC-N-Ph-024A1 MM-398-NC-N-Ph-027  

in vivo

CPT-11

BAX2398

BAX2398 15 mg/kg 7 1 q7d
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CPT-11 50 mg/kg q7d

PEP02-NC-N-Ph-006 PEP02-NC-N-Ph-007

PEP02-NC-N-Ph-008 BAX2398 10

25 mg/kg q7d PEP02-NC-N-Ph-012

BAX2398 CPT-11

 

BAX2398 PK

PEP02-NC-N-PK-005 CPT-11 BAX2398

SN-38 PK CPT-11

BAX2398 SN-38 SN-38

AUCSN-38 in vivo AUCSN-38 CPT-11

BAX2398 Kalra 2014

SN-38 in vivo

 

BAX2398 2 in vivo AUCSN-38

BAX2398 CPT-11 PET

HT-29 BAX2398 

10 mg/kg

CPT-11 50 mg/kg

MM-398-NC-N-Ph-022  

BAX2398

21 mg/kg 420 mg/m2 1

BAX2398

20036143  

 

 

 
1  FDA FDA 2005, Estimating the Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics 

in Adult Healthy Volunteers 9
3 6 20  
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2  

2.1 In Vitro  

BAX2398 in vitro  

1. BAX2398

 

2. in vitro BAX2398  

3. SN-38  

4. BAX2398 SN-38  

5. SN-38 in vitro  

2.1.1 in vitro PEG
MM-398-NC-N-Ph-017  

BAX2398

 

BAX2398 1,2- -sn- -3- DSPC

N-( - 2000)-1,2-

-sn- -3- MPEG-2000-DSPE

PEG ®

1/20 1/17 10 14 ®

130 nmol

/mL ® 20 g/mL 24
® 33  

20 g/mL 40 nmol /mL

BAX2398

24

40 nmol /mL DiIC18(5)-DS DiI5

10% FBS 24

the FlowJo7.6.5 program 10

90 MFI

%rCV  

PU5-1.8 P815

J774A.1 RAW264.7

THP-1 U937 2

PMA

Allcells Invitrogen/Gibco
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American Type Culture Collection ATCC P815

 

24 J774A.1

Raw264.7  2.6.2-1 PMA U937

PU5-1.8 PMA THP-1 DiI5 MFI

J774A.1 1/5 1/4 %rCV

90 Raw264.7 10

P815 MFI

MFI J774A.1 1/11.7 %rCV

P815 MFI J774A.1 1/19 P815

J774A.1 Hela HT-29 J774A.1

%rCV=44.3 MFI 2.75 %rCV HeLa HT-29

MFI J774A.1 1/34.5 1/45.6

2 J774A.1 Raw264.7

24 HeLa HT-29

BAX2398

 

 
 2.6.2-1  

Cell line 
Incubation 

length MFI 
10%- 90% 
percentile %rCVa 

J774A.1 24h 844 326 - 1490 62.84 (n=5) 
Raw264.7 24h 368 151- 652 59.2 (n=3) 

Human MQ 24h 268 43.5 – 563 108 
U937/PMA 24h 195 14.3 – 497 208 

PU5-1.8 24h 202 18.1 – 480 151 
THP1/PMA 24h 170 11 – 410 196 
Rat Kupffer 24h 71.9 19.2 – 140 81.2 

P815 24h 44.2 20 – 70.2 46.4 
HeLa 24h 24.4 11.5 – 40.2 50.6 
HT-29 24h 18.5 8.49 – 30.6 51.8 

J774A.1 2h 125 38.2 - 252 85.1 
Raw264.7 2h 42.7 15.2 – 75.6 61.8 

40 nmol/mL phospholipid concentration 
a The %rCV output defined as [100 * 0.5*(Intensity [@84.13%ile] - Intensity [@15.87%ile]) / Median] assesses the 

normalized spread of each dataset 
MFI = mean fluorescence intensity, %rCV = robust coefficient of variation, MQ = macrophage 

 
PMA U937 Hoechst
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%rCV

MM-398-NC-N-Ph-029  

BAX2398 PEG

BAX2398

J774A.1

Raw264.7 PEG BAX2398

PEG ® 2.5

20 nmol/mL 24 2.5 nmol/mL

PEG J774A.1 Raw264.7 DiI5

MFI PEG 8.5 15.7  2.6.2-2

PEG %rCV PEG

1.9 4.5 20 nmol/mL PEG

J774A.1 Raw264.7 DiI5 MFI PEG

3.1 6.3 PEG

%rCV PEG

BAX2398 PEG 7

 

 
 2.6.2-2  

PEG  

Cell line 

Low-PEG content High-PEG content 

MFI 
(Ratioa) 

10%- 90% 
percentile 

%rCVc 

(Ratiob) MFI 
10%- 90% 
percentile %rCVc 

J774A.1 
2.5 nmol/mL 329 (8.5) 44.6 - 827 187 (4.5) 38.8 19.9 – 60.1 41.9 
5 nmol/mL 444 (6.1) 75 - 1064 149 (3.5) 72.2 37.8 - 111 42.3 
10 nmol/mL 564 (4.4) 135 - 1261 117 (2.4) 127 63.3 - 212 49.3 
20 nmol/mL 862 (3.1) 270 - 1725 89.1 (1.9) 275 131 - 446 46.6 

Raw264.7 
2.5 nmol/mL 128 (15.7) 22.8 – 283 111 (1.9) 8.17 2.9 – 14.1 57.9 
5 nmol/mL 175 (11.5) 39.6 – 367 95.9 (1.7) 15.2 6.63 – 26.4 56 
10 nmol/mL 224 (9.1) 58.9 – 440 81.8 (1.5) 24.5 11 – 42 55.9 
20 nmol/mL 288 (6.3) 96 – 535 67.8 (1.4) 45.7 20.7 – 75.4 50.2 

a MFI ratio of Low-PEG content/High-PEG content 
b %rCV ratio of Low-PEG content/High-PEG content 
c The %rCV output defined as [100 * 0.5*(Intensity [@84.13%ile] - Intensity [@15.87%ile]) / Median] assesses 

the normalized spread of each dataset 
MFI = mean fluorescence intensity, %rCV = robust coefficient of variation, PEG = polyethyleneglycol 

 
J774A.1 Raw264.7

PMA
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U937/PMA THP1/PMA J774A.1 DiI5 MFI

Hela HT-29 10 40

DiI5 PEG BAX2398 MFI

PEG

 

2.1.2 in vitro BAX2398
MM-398-NC-N-Ph-025  

BAX2398

 

TAM 20 TAM

SN-38 BAX2398

PMA U937 SN-38 Kalra 

2014 BAX2398 34

SN-38
®

33

33

 

J774A.1 PMA

THP-1 DiI5 BAX2398 20 g/mL 10%FBS

2 4 24 4 24

the FlowJo7.6.5 

program MFI  

J774A.1 THP-1 BAX2398

MM-398-NC-N-Ph-017  

BAX2398

J774A.1 DiI5

THP-1 J774A.1

 

J774A.1 BAX2398 10 20 g/mL CPT-11 2.5

20 g/mL 2 3 10 180
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HPLC

200 BAX2398

 

BAX2398 CPT-11 J774A.1

efflux-specific 

pattern

10

BAX2398 CPT-11

CPT-11 10 50%

BAX2398 10 72%

 

 

 

2.1.3 SN-38 MM-398-NC-N-Ph-026  

SN-38

 

CES1 CES2 SN-38

CES2 40

11 19 28 29 CES

BAX2398

SN-38  

PDX n=26 n=26 n=18 n=8 Champions 

TumorGraft® technology Champions Oncology Hackensack, NJ CDX

HT-29 LoVo H157 H841 A549 MDA-MB-231 HCC38

AsPC-1 BxPC3 MiaPaCa-2 Panc-1 SK-ES-1 DU145

N87 A2780 OvCAR8 PDX CTG-0062

CTG-0079 CTG-0158 CTG-0252 CTG-0283

CTG-0288

250 μg 5 μmol/L 37°C 24

SN-38 HPLC  

PDX 78 SN-38

25 ng/mL  2.6.2-1A n=26 n=26 n=18

n=8 SN-38 7.7 ± 5.8 5.4 ± 5.1 3.9 ± 2.1
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3.6 ± 3.4 ng/mL ±

 

CDX SN-38 3.9 ng/mL  2.6.2-1B

BxPC3 n=4 AsPC-1 n=4 MiaPaCa-2 n=4

SN-38 6.1 5.8 4.4 ng/mL Panc-1 n=4

SN-38 3.2 ng/mL PDX

SN-38 3.3 ng/mL CTG-0062

8.6 ng/mL n=2 2 CTG-0283 CTG-0288

CES 4.1 2.6 ng/mL n=2 CDX

 

SN-38 CES
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2.6.2-1 SN-38
A

* P<0.05, Colon vs Lung (t-test) 
B 

O
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Median with 95% CI, n=1-5 
Tumor tissue lysates were prepared from patient-derived or cell-line xenograft tumors. Two separate study sets are shown (A, 
B). For each activation assay 250 g of lysate protein was incubated with irinotecan (5 mol/L) for 24h at 37°C. The amount 
of SN-38 produced was measured with HPLC analysis.  

 

2.1.4 U937 BAX2398 Kalra 2014  

CES SN-38

CES1

26 CES2 40  

PMA U937

MM-398-NC-N-Ph-017

SN-38  
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U937 PMA 16.2 nmol/L 24 BAX2398

5 μmol/L 37°C 24 48 HPLC SN-38

U937  2.6.2-2 U937 24 48

2.5 6.37 nmol/L 4.8 ng/mL 12.2 nmol/L SN-38 24 48

0.6 1.53 nmol/L 0.3 ng/mL 0.765 nmol/L  

 
 2.6.2-2 PMA U937 BAX2398  

 
The human monocyte-like cell line U937 was differentiated to macrophages after 24 hours exposure to 16.2 nmol/L PMA. 
BAX2398 (5 μmol/L) was incubated at 37°C with (white bars) or without (black bars) the differentiated macrophages. The 
amount of SN-38 released in the media was measured at 24 hours and 48 hours following incubation using HPLC analysis 
(n=2-3).  
Kalra 2014, Figure S5 (supplementary material) 

2.1.5 SN-38 in vitro MM-398-NC-N-Ph-028  

SN-38  

384 sub confluent SN-38 24

72 SN-38

90% IC50 5

 2.6.2-3 SN-38 IC50

10 nmol/L 3.9 ng/mL 1 pmol/L 100 nmol/L IC50

2  
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 2.6.2-3 SN-38 IC50  

Cell Line 
IC50 Log( mol/L) IC50 (nmol/L) Max Tumor Cell Kill (%) 

n mean SEM mean mean SEM 

Aspc1 3 -2.40 0.30 3.9811 91.61 4.57 
BxPC3 2 -4.77 0.33 0.0170 77.37 1.00 
Capan-2 3 -1.69 0.07 20.4174 94.61 2.75 
CFPAC1 2 -5.50 0.06 0.0032 84.74 4.06 
Colo357 2 -4.21 0.10 0.0617 94.47 0.69 
HPAFII 3 -2.69 0.29 2.0417 93.24 1.92 
Hs766t 2 -1.20 0.07 63.0957 86.41 2.89 

KP4 2 -5.10 0.09 0.0079 86.62 3.05 
L3.3 2 -5.69 0.27 0.0020 93.01 1.75 

L3.6pL 2 -5.55 0.10 0.0028 95.18 1.72 
Miapaca2 3 -5.38 0.50 0.0042 91.23 3.26 

Panc1 4 -1.86 0.31 13.8038 89.54 3.95 
Panc6.03 4 -2.94 0.24 1.1482 87.68 5.58 

PL45 2 -5.45 0.14 0.0035 92.16 0.34 
SU8686 2 -3.16 0.05 0.6918 95.82 4.18 
SW1990 4 -4.06 0.42 0.0871 91.92 4.67 

SEM = standard error of mean, IC50 = 50% inhibitory concentration 

 
AsPC1 BxPC3 CFPAC1 Miapaca2 Panc1

BAX2398 in vivo MM-398-NC-N-Ph-018A1

in vitro 72 PDX SN-38

SN-38 Kalra 

2014 MM-398-NC-N-Ph-023A1 MM-398-NC-N-Ph-024A1 MM-398-NC-N-Ph-027

U937 BAX2398 48

2.1.4 SN-38 12.2 nmol/L 4.8 ng/mL

 

SN-38

IC50 10 nmol/L  

2.2 In Vivo  

BAX2398 in vivo  

1. BAX2398 in vivo  

2. CPT-11 BAX2398 q4d 4

in vivo  

3. CPT-11 BAX2398 q7d 4

in vivo  
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4. BAX2398 in vivo  

5. CPT-11 AUCSN-38 BAX2398 in vivo

 

6. CPT-11 AUCSN-38 BAX2398

in vivo  

 
1000 mm3

36 in vivo

TGI [100*(1-TVt/TVc)] TVt

TVc

Institutional Animal Care and Use Committee IACUC 18

10% 20%

GraphPad Prism

 

2.2.1 BAX2398  

BAX2398

BLI

2 PDX MRI

PDX

BAX2398  

 

2.2.1.1 SCID PDX BxPC3 BAX2398
MM-398-NC-N-Ph-016  

BxPC3-luc2 SCID BAX2398 

10 mg/kg q7d 5 40

ex vivo BLI

 2.6.2-4  
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 2.6.2-4 MM-398-NC-N-Ph-016  
 BAX2398 10 mg/kg 7 q7d 5  

PBS q3d  

  

 SCID 6 8 12  

 BxPC3-luc2  

 • BLI 3 7  
• ex vivo BLI  
• 3 7 ) 
•  
• ex vivo BLI ) 

 • Two-way ANOVA
Fisher’s LSD BLI  

• One-way ANOVA
Fisher’s LSD ex vivo BLI  

 
BLI 7 40 261

SDg = 2.34 BAX2398

BLI 40 2.32 SDg = 3.23 P<0.001

21 25 BLI 0.89 SDg = 3.34 BAX2398

ex vivo BLI 40 803

P<0.0001  

BAX2398  

BAX2398 10 mg/kg 5 40 BxPC3

1.71 ± 0.52 g ± n=12 BAX2398

0.25 ± 0.08 g n=12 7 P<0.0001  

Ex vivo BLI BAX2398

2441 182 96 5.2

P<0.0001 331 P<0.05

 

2.2.1.2 NOD-SCID PDX OCIP51 BAX2398
MM-398-NC-N-Ph-023A1  

OCIP51 3

NOD -SCID BAX2398 20 mg/kg q7d 4

PDX OCIP51 OCIP51

28

MRI PET [18F]

FAZA
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[18F] FLT PET X

CT

BAX2398 10 mg/kg 24 72

H2AX DNA  2.6.2-5  

 
 2.6.2-5 MM-398-NC-N-Ph-023A1  

 BAX2398 20 mg/kg 28 q7d 4
DNA 10 mg/kg

 
PBS  

  

 NOD-SCID 6 8 5 10  

 OCIP51 9  

 • MRI  
•  
• [18F]FAZA-PET 0 6 13 20

FAZA % %ID/g
 

• [18F]FLT-PET -1 16 FLT
FLT  

•  
•  
• DNA H2AX  

 • Two-way ANOVA Fisher’s LSD
 

• 2 Welch t FAZA  
• One-way ANOVA FLT  

 
OCIP51

419.3 ± 309.1 mm3 ± n=5 BAX2398

461.7 ± 226.9 mm3 n=10 3 14

2 5 127.0 ± 83.0% 1 21 9.5

1000 mm3 BAX2398 5

45.8 ± 33.5% 10 2 1000 mm3 5 1

BAX2398 21

27.6 ± 28.7% 1 5 50.3 ± 20.2%

 

10%  

%ID/g FAZA 2

P=0.236 FAZA %ID/g 1
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13 26.6% P=0.0382 FAZA

20 14%

13 33% 20 54%

20 P=0.0030  

FAZA 6 36%

P=0.0031 13 42% P=0.0012 20 28% P=0.0133 1

31.40 ± 22.87%

6 50% P=0.0025 13 57% P=0.0019

20 40%

P=0.0210  

[18F]FLT PET FLT 12.73%ID/g

13.52%ID/g 16 FLT 13.56%ID/g 8.56%ID/g

FLT P < 0.0001

16 FLT 6.35 ± 0.78%ID/g

5.01 ± 0.80%ID/g FLT P=0.0014

6.29 ± 0.92%ID/g; n=5 6.50 ± 1.82%ID/g; n=3 FLT

P=0.8657  

1025 ± 258 mg 267 ± 143 mg

1/4 P=0.0020  

BAX2398 

10 mg/kg 24 n=3 72 n=4 BAX2398

SN-38 24 72 23.2 3.9 ng/g

24 72 1821 345 ng/g

 

BAX2398 10 mg/kg BAX2398 DNA

H2AX OCIP51 24 72 H2AX

H2AX

 

2.2.1.3 CB.17 SCID PDX BAX2398
CES MM-398-NC-N-Ph-024A1  

#18254 CB.17 SCID BAX2398 20 mg/kg q7d

4 #18254 PDX

28

HPLC BAX2398 20 mg/kg 1 4 24 48 72

ES1

Es1e 2 Es1e SN-38 25%

25 ES1
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25

 2.6.2-6  

 
 2.6.2-6 MM-398-NC-N-Ph-024A1  

 BAX2398 20 mg/kg q7d 4
PK 10 mg/kg  

PBS  

  

 CB.17 SCID Es1e 6 8 6 4
 

 #18254 7 8
Es1e CB.17 SCID  

 •  
•  
• PK 

 • Two-way ANOVA 

 
#18254-8P CB.17 SCID

272 ± 196 mm3 28 4

1168 ± 514 mm3 6 4 16 14 25

1000 mm3 BAX2398 20 mg/kg 350 ± 210 mm3

6 5 278 ± 127 mm3

103 ± 52 mm3 1 710 mm3

14 2 754 mm3 1163 mm3

28 1269 mm3 BAX2398 20 mg/kg 28

TGI 67% BAX2398 20 mg/kg

P<0.0001  

#18254-7P Es1e CB.17 SCID

268 ± 98 mm3 28 4

781 ± 260 mm3 1000 mm3

BAX2398 20 mg/kg 296 ± 140 mm3

12 14 28

54% BAX2398 20 mg/kg

28 TGI 78.9% BAX2398 20 mg/kg

P<0.0001 CES BAX2398

 

 

PK Es1e

72 Es1e 60%
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24

Es1e SN-38 10

SN-38 SN-38 72

1 24 Es1e SN-38 5 10

72 AUCSN-38

4007 h·ng/mL Es1e 958 h·ng/mL 4

Es1e SN-38 72

7 12.1 ng/g  

2.2.1.4 CB.17 SCID PDX BAX2398
MM-398-NC-N-Ph-027  

6 PDX BAX2398 CPT-11 #14244

#18269 BAX2398 5 20 mg/kg q7d 4

PDX CB.17 SCID

100

#14244-12P

BAX2398 10 mg/kg 24 72  2.6.2-

7  

 
 2.6.2-7 MM-398-NC-N-Ph-027  

 BAX2398 5 10 20 mg/kg q7d 4
10 mg/kg  

CPT-11 25 50 mg/kg q7d 4 #14244
 

100 200 mg/kg q7d 4
#18269  

 

  

 CB.17 SCID 6 8 7 8 4  

 #12424 14244 14312 15010 19015 18269
2.6.2-8  

 •  
•  
• #14244  

 • Two-way ANOVA Fisher’s LSD Sidak
 

 
BAX2398 CPT-11 TGI  2.6.2-8  

BAX2398 PDX BAX2398 6

PDX MM-398-NC-N-Ph-024A1 #18254
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#18269 BAX2398 BAX2398 10 mg/kg

TGI 61.6 97.8% BAX2398 21

64 3 #14244 #14312 #15010 BAX2398

 

#18254 #18269

#19015

2

#19015 #14312 Hylander

17 #12424

8 BAX2398 #12424

#14312 #19015 #14244

#15010  

#14244-10P 2 BAX2398 5 10 mg/kg SN-38

CPT-11 25 50 mg/kg CPT-11

BAX2398 CPT-11

5 7 BAX2398 24 33  
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 2.6.2-8 CB.17 SCID PDX  
BAX2398 CPT-11  

PDX model Treatment Dosea 
(mg/kg) 

TGI 
(%) 

# doses; 
day 

Growth 
delayb 

(days) 

2-way 
ANOVAe 

Gem 
insensitive 

12424-8P BAX2398 5 28.6 4; d35 - N Y 
BAX2398 10 67.2 21 Y 

Gemcitabine 100 -13.9 - N 
12424-9P BAX2398 10 76.4 4; d36 42 Y Y 
14244-9P BAX2398 5 69.7 4; d28 18 Y N 

BAX2398 10 93.8 39 Y 
Gemcitabine 100 78.4 14 Y 

14244-10P BAX2398 5 80.3 4; d21 24 Y N 
BAX2398 10 93.3 33 Y 

CPT-11 25 33.3 5 Y 
CPT-11 50 46.0 7 Y 

Gemcitabine 100 85.5 25 Y 
14312-4P BAX2398 20 96.2 4; d35 57 Y Y 

Gemcitabine 100 28.9 7 Y 
15010-4P BAX2398 5 94.9 4; d35 40 Y N 

BAX2398 10 97.8 64 Y 
Gemcitabine 100 81.6 42 Y 

19015-7P BAX2398 5 -13.4 4; d35 - N Y 
BAX2398 10 61.6 28 Y 

Gemcitabine 100 -8.5 - N 
Gemcitabine 200 34.4 21 Y 

18269-7P BAX2398 20 39.4 4; d30 3 N d 

PDX model 18254 included in table for comparison. See study report MM-398-NC-N-Ph-024A1 for 
complete analysis. 

18254-7Pc BAX2398 10   70.8 4; d28 ND Y N 
BAX2398 20   78.9 ND Y 
BAX2398 40   75.0 ND Y 

18254-8P BAX2398 20 67.4 4; d28 ND Y N 
a Doses are given as bolus intravenously q7d 
b Time relative to saline control to reach 1000mm3 volume (-: no delay relative to saline control) 
c Evaluated in Es1e SCID mice without plasma CES activity 
d Patient showed partial response to gemcitabine 
e Post-hoc Fisher’s LSD test with Sidak’s correction for multiple comparisons, Y indicates statistical significance 

(P < 0.05), N: no statistical significance. 
PDX = patient-derived xenograft, TGI = tumor growth inhibition, ANOVA = analysis of variance, Gem = gemcitabine, 
P = passage, ND = Not Determied 

 
#12424 14244 14312 15010 19015 18269
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BAX2398 10 mg/kg SN-38 24 72

86.5 10.3 ng/g 24 72

6909 606.5 ng/g  

2.2.1.5 NOD-SCID CDX BAX2398
MM-398-NC-N-Ph-018A1  

NOD-SCID 20 mg/kg BAX2398

q7d 2 5 PANC-1 56

MiaPaCa-2 65 BxPC3 61

AsPC-1 62

100 200 mg/kg CFPAC-1

26

100 mg/kg 72

 2.6.2-9  

 
 2.6.2-9 MM-398-NC-N-Ph-018A1  

 BAX2398 1.25 20 mg/kg q7d 2 5  
CPT-11 25 50 mg/kg q7d  

100 200 mg/kg q7d AsPC-1
100 mg/kg q7d CFPAC-1  

PBS  

  

 NOD-SCID 4 8 4 8  

 PANC-1 MiaPaCa-2 BxPC3 CFPAC-1 AsPC-1  

 •  
•  

 • Two-way ANOVA Fisher’s LSD Sidak
 

 
BAX2398 20 mg/kg

BAX2398 CPT-11 TGI  2.6.2-10  

BAX2398 20 mg/kg BxPC3 CFPAC-1 MiaPaCa-2 PANC-1 TGI

90% AsPC-1 TGI 2 52.4% 62.4%  

BAX2398 CPT-11 BxPC-3 CFPAC-1

BAX2398 5 mg/kg CPT-11 25 50 mg/kg

BxPC3 P<0.0001 CFPAC-1 2 P=0.0037

P=0.0039 AsPC-1 BAX2398 2.5 5 mg/kg TGI 27.8% 27.3%

CPT-11 50 mg/kg 23.3% 29 P>0.7150 5 mg/kg

BAX2398 TGI  



2.6.2  
®  43mg 

27 

AsPC-1 100 200 mg/kg

CFPAC-1 100 mg/kg TGI 2

74.0% 71.5%

P<0.0001  

 
 2.6.2-10 NOD-SCID CDX  

BAX2398 CPT-11  

Tumor model Treatment Dose (mg/kg) TGIa (%) # doses; day 
Two-way 
ANOVAb 

AsPC1 [1] BAX2398 20 52.4 2; d10 P=0.0013 
AsPC-1 [2] BAX2398 20 62.4 5; d29 P<0.0001 

 BAX2398 10 56.0 5; d29 P<0.0001 
 BAX2398 5 27.3 5; d29 P=0.0231 
 BAX2398 2.5 27.8 5; d29 P=0.0208 
 CPT-11 50 23.3 5; d29 P=0.069 
 Gemcitabine 100 -3.7 5; d29 P=0.7579 
 Gemcitabine 200 2.1 5; d29 P=0.8637 

BxPC3 [1] BAX2398 20 91.7 5; d33 P<0.0001 
BxPC3 [2] BAX2398 5 64.7 4; d27 P<0.0001 

 CPT-11 25 41.4 4; d27 P<0.0001 
CFPAC-1 [1] BAX2398 20 97.6 3; d20 P<0.0001 

 BAX2398 10 89.8 3; d20 P<0.0001 
 BAX2398 5 79.1 3; d20 P<0.0001 
 CPT-11 50 46.3 3; d20 P<0.0001 
 Gemcitabine 100 74.0 3; d20 P<0.0001 

CFPAC-1 [2] BAX2398 5 85.0 3; d22 P<0.0001 
 CPT-11 50 50.9 3; d22 P<0.0001 

CFPAC-1 [3] BAX2398 5 78.8 4; d26 P<0.0001 
 BAX2398 2.5 71.8 4; d26 P<0.0001 
 Gemcitabine 100 71.5 4; d26 P<0.0001 

MiaPaCa-2 BAX2398 20 97.1 4; d22 P<0.0001 
PANC-1 BAX2398 20 94.3 4; d22 P<0.0001 

a Tumor growth inhibition (TGI) rate at end of treatment calculated as [100*(1-TVt/TVc)] 
b between treatment group and vehicle control group 

[1], [2] and [3] indicate 1st, 2nd and 3rd experiments, respectively. 
ANOVA = analysis of variance 

 
MiaPaCa-2

3.9%
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2.2.1.6  

SCID PDX BxPC3

MM-398-NC-N-Ph-016  

OCIP51 3 SCID BAX2398

MM-398-NC-N-Ph-023A1 BAX2398

MRI 50% 36%

[18F]FLT H2AX DNA

 

BAX2398 #18254 PDX

MM-398-NC-N-Ph-024A1 AsPC-1 Panc-1

MiaPaCa-2 BxPC3 MM-398-NC-N-Ph-018A1 BAX2398

CDX BAX2398 5 10

CPT-11 AsPC-1 BxPC3 CFPAC-1  

72 SN-38 BAX2398

SN-38 Kalra 2014 2.2.2.4

CDX Kalra 2014 BAX2398 72 PDX

140 702 ng/g CDX 844 5496 ng/g

PDX SN-38 3.9 12.1 ng/g CDX 7.8

127.1 ng/g HT-29 109 ng/g 72 SN-38

PDX HT-29 SN-38

OCIP51 H2AX DNA

OCIP51 #14244 #18254 PDX BAX2398 CES

SN-38 SN-38

 

BAX2398 24 72

SN-38  2.6.2-11  
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 2.6.2-11 BAX2398  
SN-38  

Tumour model 
(Study report or 
reference No.)  

24h 72h 
TGI (%) 

irinotecan SN-38 irinotecan SN-38 

AsPC-1 
(Kalra 2014, MM-398-NC-

N-Ph-018A1) 
4665.0 (22.3) 84.1 (43.1) 1341.3 (51.5) 24.9 (12.1) 56.0 

CTG-0283 
(Kalra 2014) 

1158.0 (33.1) 39.8 (69.1) 140.0 (42.6) 11.1 (110.2) - 

CTG-0288 
(Kalra 2014) 

995.0 (72.8) 24.3 (32.6) 171.9 (63.4) 8.1 (-) - 

OCIP51-9P 
(MM-398-NC-N-Ph-

023A1) 

1821.0 (73.1) 23.2 (112) 345.0 (81.2) 3.9 (79.2) 71.6 
(20 

mg/kg) 4737.2 (43.9)a 140.6 (24.8)a - - 

#18254-8P (wt) 
(MM-398-NC-N-Ph-

024A1, MM-398-NC-N-
Ph-027) 

6858.0 (25.3) 100.4 (19.4) 410.9 (36.6) 12.1 (32.5) 
67.4 
(20 

mg/kg) 

#18254-7P (Es1e) 
(MM-398-NC-N-Ph-

024A1, MM-398-NC-N-
Ph-027) 

5358.0 (56.1) 16.0 (31.5) 702.0 (55.0) 7.0 (3.6) 
78.9 
(20 

mg/kg) 

#14244-12P 
(MM-398-NC-N-Ph-027) 

6909 (19.5) 86.5 (21.9) 606.5 (60.9) 10.3 (75.6) 
93.8 (9P) 

12055 (66.6) 129.9 (45.8) - - 
#15010-4P 

(MM-398-NC-N-Ph-027) 
6789 (40.0) 66.1 (16.3) - - 97.8 (4P) 

#20410-4P 
(MM-398-NC-N-Ph-027) 

1513 (38.7) 56.2 (84.2) 413.1 (34.1) 10 (-) - 

Median concentrations for irinotecan and SN-38 are expressed as ng/g (%CV). Unless indicated otherwise a dose of 10 
mg/kg BAX2398 was given intravenously to tumour-bearing mice 24h and 72h prior to tumour isolation. Tumour growth 
inhibition (TGI) is referenced from the respective study reports. 
-: Not available 
a End of treatment 20 mg/kg 

 

2.2.2 BAX2398  

2.2.2.1 CPT-11 BAX2398 q4d  

2.2.2.1.1 SCID HT-29 CPT-11 BAX2398
PEP02-NC-N-Ph-005  

CPT-11

q7d 5 2 MTD 40 mg/kg/day

41 CPT-11 60 mg/kg q4d 4

Hardman 13  



2.6.2  
®  43mg 

30 

HT-29 in vivo BAX2398

HT-29 SCID

CPT-11 50 mg/kg BAX2398 25 50 mg/kg q4d 4

60  2.6.2-12

 

 
 2.6.2-12 PEP02-NC-N-Ph-005  

 BAX2398 25 50 mg/kg 1 5 9 13  
CPT-11 50 mg/kg 1 5 9 13  

 

  

 SCID C.B-17/Icr 6 8 20 24g 6  

 HT-29  

 • 4  
• 4  

 
91 ± 19 mm3 n=24 ± 1

17 13 17 1000 mm3 CPT-11

29 25 33 1000 mm3

5 17 BAX2398 25 mg/kg 5

274 ± 43 mm3 n=6 21 ± 15 mm3 n=12

21 25 6 1 6 2

49 49 57 1000 mm3

BAX2398 50 mg/kg 5 205 ± 43 mm3 n=6

33 41 60

184 ± 66 mm3 n=6  

29 37 10.5% 9.3% 12.3%

CPT-11 9 9.8%

13 6.1%

29 45 12.0% 10.4% 14.7% BAX2398 25 mg/kg

9 7.9% 25 4.3%

BAX2398 50 mg/kg 17 20.4% 25

60  
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2.2.2.2 CPT-11 BAX2398 q7d  

2.2.2.2.1 SCID HT-29 CPT-11 BAX2398
 

SCID HT-29 BAX2398 3

15 30 50 mg/kg 3 PEP02-NC-N-Ph-006 PEP02-NC-N-Ph-007

PEP02-NC-N-Ph-008 3  2.6.2-13

BAX2398

CPT-11 50 mg/kg 60  

 
 2.6.2-13 PEP02-NC-N-Ph-006 PEP02-NC-N-Ph-007  

PEP02-NC-N-Ph-008  
 BAX2398 15 30 50 mg/kg q7d 4  

CPT-11 50 mg/kg q7d 4  
5%  

  

 SCID C.B-17/Icr 6 8 20 24g 10  

 HT-29  

 • 4  
• 4  

 

(1) PEP02-NC-N-Ph-006  

98 ± 32 mm3 n=50 ± 1

13 9 21 1000 mm3 CPT-11

21 13 29 1000 mm3

BAX2398 15 mg/kg 9 242 ± 120 mm3 n=10

17 197 ± 107 mm3 n=10

41 33 49 1000 mm3 BAX2398 30 mg/kg

5 176 ± 42 mm3 n=10

36 ± 21 mm3 n=30 25 33 10 1 10 2

60 903 ± 340 mm3 n=10

BAX2398 50 mg/kg 5 137 ± 59 mm3 n=10
3 21 45 10 5 10 8

17 3 57 1

60 157 ± 187 mm3 n=10  

17 10.4% 17 37 11.4% 10.4% 13.6%

CPT-11 13
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10.2% 13 41 11.2% 9.3%

12.6% BAX2398 15 mg/kg 29 7.1% 13 60

5.3% 2.5% 7.1% BAX2398 30 mg/kg 13 6.3%

45 8.8%

BAX2398 50 mg/kg 13 5.0% 57

13.0%  

(2) PEP02-NC-N-Ph-007  

111 ± 32 mm3 n=50 ± 1

17 13 21 1000 mm3 CPT-11

17 17 21 1000 mm3

BAX2398 15 mg/kg 9 254 ± 44 mm3 n=10

13 195 ± 62 mm3 n=10

41 37 45 1000 mm3 BAX2398 30 mg/kg

5 202 ± 59 mm3 n=10

24 ± 17 mm3 n=30 25 33 10 1 10 2

60 831 ± 348 mm3 n=10

BAX2398 50 mg/kg 5 198 ± 49 mm3 n=10
3 25 41 10 5 10 7

17 1 57 1

60 139 ± 89 mm3 n=10  

29 14.5%

CPT-11 17 9.6%

13 41 11.3% 7.5% 16.7% BAX2398 15 mg/kg

9 13 7.7% 17 60 7.5% 4.5% 10.9%

BAX2398 30 mg/kg 9 8.9% 45 8.5%

BAX2398 50 mg/kg 9

9.4% 53 9.0%  

(3) PEP02-NC-N-Ph-008  

119 ± 31 mm3 n=50 ± 1

13 9 17 1000 mm3 CPT-11

9 13 650 ± 150 mm3 n=20

17 17 37 1000 mm3 BAX2398 15 mg/kg

9 416 ± 143 mm3 n=10 21 25

228 ± 112 mm3 n=20 45

37 49 1000 mm3 BAX2398 30 mg/kg 9

262 ± 97 mm3 n=10 33 23 ± 6 mm3
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n=10 10

60 962 ± 556 mm3 n=10 BAX2398 50 mg/kg 5

250 ± 68 mm3 n=10 3

37 45 10 6 10 7 17 1 49 2

60

306 ± 157 mm3 n=10  

37 10.7%

CPT-11 13 17 7.8% 29 33

13.6% BAX2398 15 mg/kg 13

7.1% 17 60 4.3% 2.1% 6.3% BAX2398 

30 mg/kg 9 21 4.5% 37 7.9%

BAX2398 50 mg/kg 9 4.0%

45 8.8%

 

2.2.2.3 SCID SiHa BAX2398  

2.2.2.3.1 SCID SiHa BAX2398
PEP02-NC-N-Ph-011  

SiHa SCID 6 mg/kg

BAX2398 25 50 mg/kg q7d 4 BAX2398

 

2.6.2-14  

 
 2.6.2-14 PEP02-NC-N-Ph-011  

 BAX2398 25 50 mg/kg q7d 4  
6 mg/kg q7d 4  

5%  

  

 SCID C.B-17/Icr 6 8 18 22g 4  

 SiHa  

 • 4  
• 4  

 
119 ± 25 mm3 n=16 ± 1

37 25 41 1000 mm3

6 mg/kg 9 13 153 ± 60 mm3 n=8 25 29

80 ± 57 mm3 n=8 29 33 2

60 645 mm3 n=2 BAX2398 25 mg/kg
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5 9 144 ± 38 mm3 n=8 25

BAX2398 50 mg/kg 5 9

21  

29 10.2% 33 60 8.1% 4.5%

10.6% 6 mg/kg 29 31.7%

29 33 1 2 33 49

BAX2398 25 mg/kg

5 17 6.7% 21 60 2.0%

–2.4% 4.9% BAX2398 50 mg/kg 5 13 3.1%

17 60 3.5% –8.2% 1.2% 1 57

 

2.2.2.3.2 SCID SiHa CPT-11
BAX2398 PEP02-NC-N-Ph-012  

SiHa SCID CPT-11 25 mg/kg BAX2398

10 25 mg/kg q7d 3 BAX2398

 2.6.2-15  

 
 2.6.2-15 PEP02-NC-N-Ph-012  

 BAX2398 10 25 mg/kg q7d 3  
CPT-11 25 mg/kg q7d 3  

5%  

  

 SCID C.B-17/Icr 6 8 18 22g 8  

 SiHa  

 • 4  
• 4  

 
243 ± 92 mm3 n=32 ± 1

25 17 37 1000 mm3 CPT-11 

25 mg/kg 29 29 41 1000 mm3

BAX2398 10 mg/kg 5 271 ± 98 mm3 n=8 21

33 33 ± 26 mm3 n=32 8 3 25 3

49 1 60 662 ± 295 mm3

n=8 BAX2398 25 mg/kg 5 9 21 25

 

25 12.5% 29 60 11.5% 8.3%

13.1% CPT-11 25 mg/kg 21 8.9% 25 57
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6.3% 4.2% 7.3% BAX2398 10 mg/kg 5 9

2.5% 25 7.8%

BAX2398 25 mg/kg 9 9.5%

37 60 1.1% –1.1% 3.7%  

2.2.2.4 CPT-11 AUCSN-38 BAX2398  

BAX2398 PK NOD-SCID

HT-29

PEP02-NC-N-PK-005 CPT-11 BAX2398

PK AUCSN-38

SN-38 PK

CPT-11 BAX2398

Kalra 2014  

2.2.2.4.1 AUCSN-38 CPT-11 BAX2398 NOD-SCID
HT-29 Kalra 2014  

HT-29 NOD-SCID CPT-11 50 mg/kg BAX2398

10 mg/kg q7d 4 30

PK CPT-11 50 mg/kg BAX2398 10 mg/kg

AUCSN-38 Kalra 2014 SN-38 BAX2398

CPT-11 in vivo

 2.6.2-16  

 
 2.6.2-16 AUCSN-38 CPT-11 BAX2398  

 
 BAX2398a 10 mg/kg 9 q7d 4

9 16 23 30  
CPT-11 50 mg/kg q7d 4  

PBS  

  

 NOD-SCID 5 8  

 HT-29  

 2  

 One-way ANOVA  
a nal-IRI  

 
AUCSN-38 BAX2398 10 mg/kg HT-29 TGI

110% 5 CPT-11 50 mg/kg 40%

P < 0.05  2.6.2-3  
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 2.6.2-3 NOD-SCID HT-29  

BAX2398 CPT-11  

 
 

Tumor response observed in HT-29 xenograft following weekly administration (arrows) of 50 mg/kg CPT-11 (Irinotecan) and 
10 mg/kg BAX2398 (nal-IRI). The tumor volumes for BAX2398 (10 mg/kg) were significantly lower (*P<0.05) compared 
with saline and CPT-11 groups. 
Kalra 2014, Figure 2B 

 
AUCSN-38 BAX2398 CPT-11

BAX2398 10 mg/kg CPT-11 50 mg/kg 2.8 TGI 110%

40%  

2.2.2.4.2 NOD-SCID HT-29 BAX2398
Kalra 2014  

NOD-SCID HT-29 BAX2398

1.25 20 mg/kg BAX2398 q7d 2

28 CPT-11 50 mg/kg

BAX2398  2.6.2-17  
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2.6.2-17 BAX2398
BAX2398a 1.25 20 mg/kg 15 q7d 2

15 22
PBS

  

 NOD-SCID 5 5  

HT-29

 2  

 One-way ANOVA  
a nal-IRI

 
BAX2398 5 mg/kg CPT-11 50 mg/kg  2.6.2-3

TGI 40% BAX2398 10 20 mg/kg

TGI 110% 130% P<0.05  2.6.2-4

 

 
 2.6.2-4 NOD-SCID HT-29 BAX2398  

 
Tumor response in HT-29 xenografts following weekly administration (arrows) of various BAX2398 doses. The tumor 
volumes for BAX2398 (10 mg/kg) and BAX2398 (20 mg/kg) groups were significantly lower (*P<0.05) compared with 
saline. 
Kalra 2014, Figure 2C 
 

 
BAX2398 CPT-11 50 mg/kg 10 5 mg/kg

PK BAX2398 AUCSN-38 CPT-11

2 6  

2.2.2.4.3 SN-38 Kalra 2014  

PK CPT-11 50 mg/kg BAX2398 10 mg/kg HT-29

AUCSN-38
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BAX2398 10 mg/kg CPT-11 50 mg/kg AUCSN-38

 

BAX2398 SN-38

in vivo  2.6.2-

5 HT-29 120 nmol/L BAX2398 CPT-11 SN-38

AUC CPT-11

SN-38 50 BAX2398 168

SN-38 HT-29

BAX2398

SN-38 CPT-11

1 BAX2398 5 mg/kg CPT-11 50 mg/kg

SN-38

 
 2.6.2-5 BAX2398 CPT-11 in vivo SN-38  

 
Tumour growth inhibition (TGI) (%) achieved by BAX2398 and CPT-11 treatment in HT-29 xenografts are compared to the 
tumor SN-38 duration above 120 nmol/L. CPT-11 (red) is dosed at 50 mg/kg, BAX2398 (blue) is dosed at 1.25–20 mg/kg. 
Note that the formula for the calculation of TGI(%) is modified in this figure. (%) = 1 ( ) ( )( ) ( )  

with Vtreated and Vcontrol representing the volumes of tumor at a given time point following treatment with drug or PBS; d0 and 
dfinal represent first day and final day of treatment, respectively  
Kalra 2014, Figure 2E 

 
SN-38 PK

Kalra 2014 CPT-11 50 mg/kg SN-38

CPT-11 SN-38

BAX2398 10 mg/kg SN-38

 2.6.2-6 3
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1 PK 2 CES

SN-38 3

BAX2398

SN-38 CES CES

 

 
 2.6.2-6 SN-38  

 
 
Sensitivity analyses for CPT-11 (free irinotecan) (A) and BAX2398 (nanoliposomal irinotecan, nal-IRI)(B) were performed 
on key model parameters which are responsible for plasma clearance, tissue deposition and metabolic reactions. Parameters 
whose values were not estimated in this study including compartment volumes and tumor blood flow were excluded from the 
analysis. The doses of CPT-11 (50 mg/kg) and BAX2398 (10 mg/kg) that achieved similar SN-38 plasma and tumor exposure 
were used for sensitivity analysis. The model parameters were modulated by 10% and their effect on tumor SN-38 duration 
was determined as a sensitivity index 
Kalra 2014, Figure 3 

 

2.2.2.5 CPT-11 AUCSN-38

BAX2398 [18F]FAZA-PET
MM-398-NC-N-Ph-022  

[18F]FAZA-PET

CPT-11 50 mg/kg BAX2398 5

10 mg/kg HT-29 q7d 3

21 FAZA-PET

PK CPT-11 50 mg/kg BAX2398 10 mg/kg

AUCSN-38 HT-29

 2.6.2-18  
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 2.6.2-18 BAX2398-NC-N-Ph-022  
 BAX2398 5 10 mg/kg 17 q7d 3

0 7 15  
CPT-11 50 mg/kg q7d 3  

  

 NOD-SCID 4 5 5  

 HT-29  

 • 2 CT  
• [18F]FAZA PET 0 2 4 7 10 16 21

–  
• 2- EF5

9 CA9  
• 1 4 5  

 • One-way ANOVA 
• t  
• t  

 
308 ± 132 mm3 17 CPT-11 50 mg/kg

264 ± 76 mm3 13 8.5 20

1000 mm3 BAX2398 5 mg/kg

367 ± 129 mm3 14 10 4 5 17.5 1000 mm3

2 4

2 21 BAX2398 10 mg/kg

291 ± 165 mm3 9 13.5 10 3 1000 mm3

10 5 7 16 21

16 21 668 ± 348 561 ± 257 mm3 1  

FAZA P=0.579

FAZA CT R2 = 0.008

CPT-11 50 mg/kg FAZA 10

81.5 ± 56.8% BAX2398 5 mg/kg FAZA 4

10 62.5 ± 70.6% BAX2398 10 mg/kg

FAZA 10 18.2 ± 39.4% 16

 

BAX2398 10 mg/kg CPT-11

7 FAZA

P=0.002 P=0.018 BAX2398

7 FAZA P=0.001

P=0.010 BAX2398 10 mg/kg 10 vs. 

CPT-11 50 mg/kg; P=0.038 16 vs. CPT-11 50 mg/kg; P=0.006, vs. BAX2398 5 mg/kg; 

P=0.029  
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EF5 CA9

EF5 CPT-11 50 mg/kg 6.70 ± 3.27% 1

35.38% BAX2398 5 mg/kg 5.46 ± 2.45% BAX2398 10 mg/kg

1.56 ± 2.07% CA9 CPT-11 50 mg/kg 37.78 ± 15.97% BAX2398 5 mg/kg

40.03 ± 20.83% BAX2398 10 mg/kg 20.39 ± 8.07% BAX2398 

10 mg/kg EF5 P=0.0014 CA9 P=0.0088

 

10%  

BAX2398 10 mg/kg CPT-11 50 mg/kg

FAZA

9

BAX2398 10 mg/kg EF5

CA9 PET FAZA  

 

2.3  

2.3.1  

BAX2398

35 23 39 CES1 CES2 SN-38

CES1

26 CES2 40 SN-

38 100 1000 23  

CPT-11 BAX2398 SN-38

PK CPT-11 BAX2398

SN-38 Kalra 2014 2.2.2.4

19 28 29 CES

BAX2398

SN-38 SN-38

CES BAX2398

 

P450 CYP 3A4

APC NPC 23 NPC CES

SN-38 APC in vivo

31  
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SN-38 - - 1A UGT1A

SN-38 G SN-38G

23 39  
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3  
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4  

BAX2398

1

 2.6.2-19  2.6.2-20  

 
 2.6.2-19  

Type of Study and Test System Study Period GLP Compliance Study Number 

Cardiovascular and Respiratory 
Telemetered Beagle Dogs 

Single dose with 
24h telemetry Yes 20036143 

GLP = Good Laboratory Practices 

 
CNS  

• CPT-11 1994 CPT-11 CPT-

11 4-

16 SN-38
®

42 2. 

4. 

CNS

Onivyde BAX2398 SmPC Section 4.4 Special warnings and precautions for 

use 27

2017 11 7

CPT-11 2750 20 0.73%

8  

• CPT-11 CNS

4 24 15 8

4

16 5

2

5 FOLFIRINOX CPT-11 5-

5-FU CPT-11 FOLFIRI CPT-

11 5-FU CPT-11 150 180 mg/m2

BAX2398
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• CPT-11 125 340 mg/m2 2006

2012 CNS 30 5 30

3 30 1 38

3

CPT-11 140

CNS

12  

• BAX2398 30 75 190 mg/kg CPT-11 75 mg/kg 3 1 q3w 6

18 PEP02-NC-G-Tx-010

CPT-11 75 mg/kg 450 mg/m2 BAX2398

BAX2398 Irwin

CNS

 

• PEP02-NC-N-PK-007 14C-BAX2398 14C-CPT-11 10 mg/kg 90

14C-BAX2398 8 24 48 72 168
14C-BAX2398 2 CNS

0.221 3.370 g equiv/g 14C-CPT-11 CNS

BAX2398 CNS

14C-BAX2398  

 
CNS

 

4.1 In Vitro  

In vitro  

4.2 In Vivo  

4.2.1  
20036143  

BAX2398 BAX2398

 2.6.2-20  
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 2.6.2-20 20036143  

Group 
No. 

No. of Animals 
Test Material 

Dose 
Level 

(mg/kg) 

Concentration 
(mg/mL) 

Dose Volume 
(mL/kg)a Male Female 

1 3 3 Control Article 0 0 15 
2 3 3 BAX2398 9 0.6 15 
3 3 3 BAX2398 15 1.0 15 
4 3 3 BAX2398 21 1.4 15 

a  Animals were dosed via a 90-minute intravenous infusion at a rate of 10 mL/kg/hr 

 
PR

QRS QT QTca RR 1

 

PR QRS QT QTca RR 1

 

SN-38

SN-38 SN-38

9 15 21 mg/kg

121333 186167 287000 ng/mL SN-38 8.84 11.6

17.1 ng/mL 24 9 15 21 mg/kg

9912 19553 56100 ng/mL SN-38 1.06 1.92 2.73 ng/mL

 

21 mg/kg 420 mg/m2 BAX2398 90
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5  

5-FU

in vivo in vitro 5-FU

23 I

6

SN-38 CYP3A4  

BAX2398
®

5-FU BAX2398 5-FU

 

BAX2398  
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6  

BAX2398 PDX CDX

CPT-11

BAX2398 10 15 mg/kg

q7d 10% IACUC

BAX2398 CPT-11

 

q7d

BAX2398 10 mg/kg CPT-11 50 mg/kg

BAX2398 10 25 mg/kg q7d

 

PK CPT-11 50 mg/kg BAX2398 10 mg/kg HT-29

AUCSN-38 10 15 mg/kg

mg/m2 30 45 mg/m2 q1w

BAX2398 80 mg/m2 q2w NAPOLI-1 120 mg/m2 q3w 21 32

SN-38 10 13 37

BAX2398  

EPR

22 EPR

EPR

TAM MDSC

34

BAX2398 PK

 

PDX CDX BAX2398 SN-38

PDX BAX2398 10 mg/kg q7d

ES1 Es1e

#18254 Es1e 24 SN-38

10 4 BAX2398

72 SN-38 Es1e ES1

CES

BAX2398

BAX2398

H2AX DNA
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PEG

15 PK

 

BAX2398 SN-38 PK

BAX2398 CPT-11 SN-38

in vivo BAX2398 

5 mg/kg 10 CPT-11 50 mg/kg

SN-38 CPT-11 50 60 mg/kg SN-38

50 BAX2398 10 20 mg/kg 168

SN-38 HT-29

SN-38

1 30 SN-38

PK

Kalra 2014 BAX2398 SN-38

1 BAX2398

2 CES SN-38 2

 

SN-38

U937 BAX2398 48 SN-38 PDX

72 SN-38 in vitro

TAM

5 in vivo

10 40 PEG

1

 

BAX2398 21 mg/kg

BAX2398

 

CPT-11 BAX2398 BAX2398 CPT-11

10 BAX2398
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BAX2398 CPT-11 CPT-11 CPT-11 50 mg 43 mg

2.6.3.1

Type of 
Study/Description GLPa Test System Method of 

Administration Testing Facility Study Number Location

Primary Pharmacodynamics
In vitro Pharmacodynamics

In vitro pharmacology 
study No Murine and human cell lines In vitro

Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

MM-398-NC-N-Ph-017 4.2.1.1.1

In vitro pharmacology 
study No Murine and human cell lines In vitro

Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

MM-398-NC-N-Ph-025 4.2.1.1.2

In vitro pharmacology 
study No Tumor tissue lysates In vitro

Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

MM-398-NC-N-Ph-026 4.2.1.1.3

In vitro pharmacology 
study No Differentiated human U937 

cells In vitro
Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

Kalra 2014 4.2.1.1.17

In vitro pharmacology 
study No Human pancreatic cell lines In vitro

Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

MM-398-NC-N-Ph-028 4.2.1.1.4

In vivo Pharmacodynamics

In vivo efficacy study No SCID mice
/ BxPC3-luc2 pancreatic cancer IV  

, United States MM-398-NC-N-Ph-016 4.2.1.1.5

In vivo efficacy study No
NOD-SCID mice
/ PDX-OCIP51 pancreatic 
cancer

IV  
, Canada MM-398-NC-N-Ph-023A1 4.2.1.1.6

In vivo efficacy study No
SCID mice
/ PDX-#18254 pancreatic 
cancer

IV
 

, 
United States

MM-398-NC-N-Ph-024A1 4.2.1.1.7
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2.6.3.1

Type of 
Study/Description GLPa Test System Method of 

Administration Testing Facility Study Number Location

In vivo efficacy study No

SCID mice
/ PDX-#12424, 14244, 14312, 
15010, 19015, 18269 pancreatic 
cancer

IV

 
, 

United States
 

, United States

MM-398-NC-N-Ph-027 4.2.1.1.8

In vivo efficacy study No
NOD-SCID mice
/ AsPC-1, Panc-1, MiaPaCa-2, 
BxPC3 pancreatic cancer

IV
Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

MM-398-NC-N-Ph-018A1 4.2.1.1.9

In vivo efficacy study No SCID mice
/ HT-29 colon cancer IV  

, Taiwan PEP02-NC-N-Ph-005 4.2.1.1.10

In vivo efficacy study No SCID mice
/ HT-29 colon cancer IV  

, Taiwan PEP02-NC-N-Ph-006 4.2.1.1.11

In vivo efficacy study No SCID mice
/ HT-29 colon cancer IV  

, Taiwan PEP02-NC-N-Ph-007 4.2.1.1.12

In vivo efficacy study No SCID mice
/ HT-29 colon cancer IV  

, Taiwan PEP02-NC-N-Ph-008 4.2.1.1.13

In vivo efficacy study No SCID mice
/ SiHa cervical cancer IV  

, Taiwan PEP02-NC-N-Ph-011 4.2.1.1.14

In vivo efficacy study No SCID mice
/ SiHa cervical cancer IV  

, Taiwan PEP02-NC-N-Ph-012 4.2.1.1.15

In vivo efficacy study No NOD-SCID mice
/ HT-29 colon cancer IV

Merrimack Pharmaceuticals, 
Inc., Cambridge, MA, United 
States

Kalra 2014 4.2.1.1.17

In vivo efficacy study No NOD-SCID mice
/ HT-29 colon cancer IV  

, Canada MM-398-NC-N-Ph-022 4.2.1.1.16
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2.6.3.1

Type of 
Study/Description GLPa Test System Method of 

Administration Testing Facility Study Number Location

Secondary Pharmacodynamics
N/A

Safety Pharmacology
In vivo cardiovascular 
and respiratory 
safety pharmacology

Yes Beagle dogs IV, 90 min 
infusion

 
, United States 20036143 4.2.1.3.1

Pharmacodynamic Drug Interactions
N/A

GLP: Good Laboratory Practice, IV: intravenous, NOD: non obese diabetes, PDX: patient-derived xenograft, SCID: severe combined immune deficiency
N/A: not applicable
a An entry of "Yes" indicates that the study includes a GLP compliance statement
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2.6.3.2  

Study Type Species / Cell 
line 

No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vitro 
pharmacology 
study 

Murine cell lines 
(J774A.1, 
Raw264.7, P815, 
PU5-1.8), rat 
Kupffer cells, 
human cell lines 
(macrophages, 
U937, THP-1, 
HeLa, HT-29) 

N/A 

Fluorescently-tagged 
low-PEG empty 
liposomes 
Fluorescently-tagged 
high-PEG empty 
liposomes 
2.5-40 nmol 
phospholipid/mL 
(1.25-20 μg/mL) 

Flow cyto 
metry 

Murine and human macrophage-like cell lines 
accumulated 10-40x higher levels of liposomes than 
tumor cells.  
Uptake levels seen for low-density PEG liposomes 
(i.e. representative of those used in BAX2398) were 
consistently elevated compared to those achieved 
with high-density PEG liposomes, particularly at 
low liposomal concentrations. 

MM-398-NC-N-Ph-017 

In vitro 
pharmacology 
study 

Murine J774A.1; 
human THP-1 cell 
lines 

N/A 

BAX2398, 
fluorescently-tagged 
BAX2398, CPT-11a 
 5-20 μg/mL 

Flow Cyto 
metry, 
HPLC 

Release of irinotecan payload from macrophage cell 
lines after uptake of BAX2398 was demonstrated. 
BAX2398 liposomes accumulated in the cells in a 
dose- and time-dependent manner, but the irinotecan 
payload was not retained within the cells to the 
same extent as the liposome-associated fluorescent 
tag. 
J774A.1 cells loaded with BAX2398 released ~72% 
of the loaded drug amount into the culture 
supernatant within 10 min, while cells loaded with 
CPT-11 released ~50% during that time. 

MM-398-NC-N-Ph-025 

In vitro 
pharmacology 
study 

Tumor tissue 
lysates from 
patient tumors or 
from tumor cell 
line derived mouse 
models 

N/A Irinotecan 5 μmol/L HPLC 

Tumor lysates had the ability to convert irinotecan 
to SN-38 suggesting the presence of CES enzymes. 
Lysates from patient-derived or cell-line derived 
tumor models yielded an SN-38 concentration of 
3.7±2.7 and 4.2±1.3 ng/mL, respectively, in the 
irinotecan activation assay. 
Pancreatic cancer samples yielded an SN-38 
concentration of 5.4±5.1 ng/mL in the irinotecan 
activation assay. 

MM-398-NC-N-Ph-026 
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Study Type Species / Cell 
line 

No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vitro 
pharmacology 
study 

Human U937 cell 
line N/A BAX2398 5 μmol/L HPLC 

In vitro activation of BAX2398 was observed in the 
macrophage-like U937 cell line. 
Differentiated U937 cells released ~2.5 ng/mL 
SN-38 at 24 hr and ~4.8 ng/mL at 48 hr into the 
supernatant during incubation with BAX2398. 

Kalra 2014 

In vitro 
pharmacology 
study 

Human pancreatic 
cell lines (16 cell 
lines) 

N/A 
SN-38 
(10 
fg/mL-10 μg/mL) 

Cell 
Viability 

Exposure to SN-38 for 24 hr with a recovery period 
of 72 hr led to significant cell killing in all 
pancreatic cell lines with IC50 ranging from 
1 pmol/L to 100 nmol/L 

MM-398-NC-N-Ph-028 

In vivo 
efficacy study 

SCID mice 
/BxPC3-luc2 
pancreatic cancer 

12 M 

PBS control 
BAX2398 10 mg/kg 
IV, q7d x 5 doses 
(treatment started 
7 days 
post-inoculation) 

BLI of 
tumor and 
metastatic 
tissues 
Tumor 
Weight 
Body 
Weight 

Significant tumor growth inhibition with BAX2398 
was observed in an orthotopic pancreatic xenograft 
model. 
BAX2398 yielded a ~2.3x increase in normalized 
bioluminescence at day 40 compared to a 261x 
increase with vehicle control (P < 0.0001). 
Metastatic tumor load was significantly lower 
compared to vehicle control in spleen, GI-lymph 
node, liver and lung (P < 0.0001) as well as 
diaphragm (P < 0.05). 
Tumors from mice treated with 10 mg/kg BAX2398 
were ~7x smaller than control tumors.  
None of the mice treated with BAX2398 
experienced any body weight loss. 

MM-398-NC-N-Ph-016 
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Study 
Type Species / Cell line 

No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

NOD-SCID mice 
/ PDX OCIP51 
pancreatic cancer 

5 F 
(control) 

10 F 
(BAX2398) 

PBS control 
BAX2398 20 
mg/kg 
IV, q7d x 4 doses 
(treatment started 
28 days 
post-implantation) 
or 10 mg/kg for 
metabolite level 
and DNA damage 
analysis 

Tumor 
volume 
(MRI, CT) 
Tumor 
hypoxia 
(FAZA 
PET) 
Tumor 
proliferation 
(FLT PET) 
Tumor 
Metabolite 
levels 
DNA 
damage 
(γH2AX 
IHC) 

Significant tumor growth inhibition with 
BAX2398 was observed in an orthotopic 
high-hypoxia pancreatic xenograft model. 
Tumor hypoxia decreased by 36% during the first 
treatment cycle with BAX2398, while tumors still 
grew 50% to day 5 post-treatment; tumors 
regressed continuously from there to study end 
with a 50.3±20.2% decrease relative to maximal 
tumor size. Control tumors increased in size 127% 
at day 5. 
At day 16 after treatment the FLTmax values were 
13.56%ID/g for control tumors and 8.56%ID/g for 
BAX2398-treated tumors. Post-treatment mean 
FLT levels (5.01 ± 0.80%ID/g) were also 
statistically significantly lower than pre-treatment 
mean FLT levels (6.35 ± 0.78%ID/g). 
Tumor weights at the end of study were almost 4x 
smaller in BAX2398-treated mice compared to 
control. 
Tumor metabolite levels for irinotecan and SN-38 
levels at 72 hr after a single dose of BAX2398 
reached median concentrations of 345 and 
3.9 ng/g, respectively. 
Strongly elevated levels of γH2AX were 
detectable throughout the OCIP51 tumour at both 
24 hr and 72 hr time-points after BAX2398 
administration. The γH2AX signal appeared 
mostly absent from the stromal areas that 
surrounded the tumour cell areas. 

MM-398-NC-N-Ph-023A1 
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Study 
Type Species / Cell line 

No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

SCID mice 
(wildtype or Es1e) 
/ PDX #18254 
pancreatic cancer 

6 M 

PBS control 
BAX2398 20 
mg/kg 
IV, q7d x 4 doses 
(treatment started 
when tumor sizes 
had reached 
~240-300 mm3) 

Tumor 
volume 
Plasma and 
Tumor PK 

Significant tumor growth inhibition with BAX2398 
of 67% and 78.9% was observed in a PDX model 
of pancreatic cancer both in the presence and 
absence of plasma carboxylesterase activity, 
respectively. 
Tumor levels of SN-38 in Es1e mice were reduced 
5-10x compared to wildtype mice at 1-24 hr time 
points. AUC0 72hr for SN-38 was ~4x higher in wild 
type mice than in Es1e mice. SN-38 levels at 72 hr 
in tumor were comparable in both mouse groups 
(12.1 ng/g vs 7 ng/g, respectively). 

MM-398-NC-N-Ph-024A1 
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Study Type Species / Cell line 
No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

SCID mice 
/ PDX #12424, 
14244, 14312, 
15010, 19015, 
18269 pancreatic 
cancer 

7-8 M or F 

PBS control 
BAX2398 5, 10 or 
20 mg/kg 
CPT-11a 25, 50 
mg/kg 
Gemcitabine 100, 
200 mg/kg 
IV, q7d x 4 doses 
(treatment started 
when tumors 
reached an average 
volume of 
200-250 mm3) 

Tumor 
volume 

Tumor models with the exception of #18269 were 
very responsive to BAX2398 with TGI values of 
67.2%-97.8% achieved for 10 mg/kg BAX2398. 
Tumor growth delays for BAX2398 at 10 mg/kg 
relative to the saline control ranged from 21-64 days. 
Three models (#14244, #14312, #15010) showed 
consistent tumor regression with dosing of 
BAX2398. 
BAX2398 demonstrated efficacy and tumor growth 
inhibition in gemcitabine-resistant models (#12424, 
#14312, #19015) and was also active in 
gemcitabine-sensitive PDX models (#14244 and 
#15010). 
In the 14244-10P model, BAX2398 at 5-10 mg/kg 
demonstrated increased tumor growth inhibition and 
tumor growth delay relative to CPT-11 at 
25-50 mg/kg. CPT-11 only led to a tumor growth 
delay of 5-7 days, BAX2398 yielded tumor growth 
delays of 24-33 days. 
In the 14244-12P model, tumor metabolite levels for 
irinotecan and SN-38 levels at 72 hr after a single 
dose of 10 mg/kg BAX2398 reached median 
concentrations of 607 and 10.3 ng/g, respectively 

MM-398-NC-N-Ph-027 
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Study 
Type Species / Cell line 

No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

NOD-SCID mice 
/ AsPC-1, Panc-1, 
MiaPaCa-2, 
BxPC3, CFPAC-1 
pancreatic cancer 

4-8 F 

PBS control 
BAX2398 1.25-20 
mg/kg IV, q7d x 2-5 
doses 
CPT-11a 25-50 
mg/kg q7d x 3-5 
doses (select 
models) 
(treatment started 
when tumors 
reached an average 
volume of 
200-250 mm3) 

Tumor 
volume 
Body 
Weight 

Significant tumor growth inhibition with BAX2398 
in all five pancreatic tumor models was observed. 
At study end (day 20-33), CFPAC-1, Panc-1, 
MiaPaCa-2 and BxPC3 tumors treated with 
20 mg/kg BAX2398 were >91% smaller than 
control tumors. 
AsPC-1 tumors were 62.4% smaller than control 
tumors after three doses of BAX2398.  
Tumor growth inhibitions with BAX2398 at 5-10x 
lower levels than CPT-11 were either comparable 
(AsPC-1) or significantly stronger (BxPC3, 
CFPAC-1). 
Body weight loss with BAX2398 was observed 
occasionally, but was moderate (<3.9% average 
weight loss in the MiaPaCa-2 tumor model). 

MM-398-NC-N-Ph-018A1 

In vivo 
efficacy 
study 

SCID mice 
/ HT-29 colon 
cancer  

6 M 

Empty liposome 
placebo 
CPT-11a 50 mg/kg 
BAX2398 25 and 
50 mg/kg IV, q4d x 
4 doses  
Mitomycin 2 mg/kg 
IP, q4d x 6 doses 
(positive control)  
(treatment started 
when the tumor 
growth reached ≥ 
5 mm in diameter) 

Tumor 
Weight 
Body 
Weight. 

BAX2398 showed higher anti-tumor activity than 
CPT-11 in this animal model. A greater but 
reversible initial body weight (including tumor 
weight) loss was seen with BAX2398 at 50 mg/kg. 
With BAX2398 treatment tumors showed tumor 
growth delay of >43 days (50 mg/kg dose) and 32 
days (25 mg/kg); tumor growth delay with CPT-11 
was 12 days. 

PEP02-NC-N-Ph-005 
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Study Type Species / Cell line 
No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

SCID mice 
/ HT-29 colon 
cancer  

10 M 

Vehicle control, 
CPT-11a 50 mg/kg, 
BAX2398 15, 30 
and 50 mg/kg,  
IV q7d (4 doses) 
(treatment started 
when the tumor 
growth reached ≥ 
6-7 mm in diameter) 

Tumor 
Weight 
Body 
Weight 

BAX2398 at 30 and 50 mg/kg caused sustained 
inhibition of tumor growth throughout the 60-day 
experimental period; however, a modest increase in 
tumor weight became evident from days 49 to 60 in 
the group treated with BAX2398 at 30 mg/kg. 
BAX2398 at 15 mg/kg also caused significant 
decrease in tumor weight and tumor regression from 
day 9 to day 37, but resumed rapid increase in tumor 
weight after day 33.  
CPT-11 at 50 mg/kg caused a moderate but 
non-significant decrease in tumor weight during the 
experiment period. 
A weekly dosing regimen of BAX2398 even at 15 
mg/kg controlled tumor growth more effectively than 
CPT-11 at 50 mg/kg in the same dosing regimen. 
Furthermore, treatment with BAX2398 at 15, 30 or 
50 mg/kg for 4 doses was associated with significant 
(unpaired Student's t test) increase in body weight 
gain from day 17 to day 37. 

PEP02-NC-N-Ph-006 
PEP02-NC-N-Ph-007 
PEP02-NC-N-Ph-008 

In vivo 
efficacy 
study 

SCID mice 
/ SiHa cervical 
cancer  

4 F 

Vehicle control, 
cisplatin 6 mg/kg, 
BAX2398 25 and 
50 mg/kg,  
IV q7d for a total of 
4 doses 
(treatment started 
when the tumor 
growth reached ≥ 
6 mm in diameter) 

Tumor 
Weight 
Body 
Weight 

Sustained tumor regression was observed, which was 
greatest in BAX2398 treated mice. Weight loss was 
reversible in BAX2398 mice as compared to marked 
weight loss and mortality in cisplatin treated animals. 
With both BAX2398 treatments (25 and 50 mg/kg) 
all tumors showed complete regression at study end 
(60 days). With the higher concentrated BAX2398 
treatment of 50 mg/kg 100% regression was reached 
after day 21, for the 25 mg/kg concentration after 
day 25. 

PEP02-NC-N-Ph-011 



2.6.3  
®  43mg 

13 

2.6.3.2  

Study Type Species / Cell line 
No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

SCID mice 
/ SiHa cervical 
cancer  

8 F 

Vehicle control (5% 
Dextrose), CPT-11a 
25 mg/kg, BAX2398 
10 and 25 mg/kg,  
IV q7d for a total of 
3 doses at the 
beginning of the 
exponential growth 
(when tumor growth 
reached ≥ 7 mm in 
diameter) 

Tumor 
Weight 
Body 
Weight 

Overall dose related tumor regression with BAX2398 
as compared to very modest inhibition with CPT-11 
was observed.  
With BAX2398 at 10 mg/kg tumor growth delay was 
>35 days, while at 25 mg/kg all tumors completely 
regressed at study end (day 60); no tumor growth 
delay was observed with CPT-11.  
No apparent toxic symptoms were observed in 
treatment or control groups. However, BAX2398 at 
25 and 10 mg/kg caused a significant decrease 
(ANOVA followed by Dunnet’s method) in body 
weight on days 5 and 9, followed by an increase in 
body weight from day 17 to day 60 relative to the 
vehicle control group 

PEP02-NC-N-Ph-012 

In vivo 
efficacy 
study 

NOD-SCID mice 
/ HT-29 colon 
cancer  

8 F 

Vehicle control  
BAX2398 10 mg/kg 
CPT-11a 50 mg/kg 
IV, q7d x 4 doses 
(treatment started 
9 days 
post-implantation) 

PK 
Tumor 
volume 

Dose levels (50 mg/kg CPT-11; 10 mg/kg BAX2398) 
resulted in an equivalent AUCSN-38 exposure in either 
tumor or plasma; however, better control of tumor 
growth was observed with BAX2398. 
At study end (day 30), tumors after BAX2398 
treatment were around 86% smaller than control 
tumors. Tumors after CPT-11 treatment were around 
43% (50 mg/kg) smaller than control tumors. 

Kalra 2014 

5 F 

Vehicle control 
BAX2398 1.25, 2.5, 
5, 10, 20 mg/kg 
IV, q7d x 2 doses 
(treatment started 
15 days 
post-implantation) 

PK 
Tumor 
volume 

Significant and dose-dependent tumor growth 
inhibition with BAX2398 was observed. 
At study end (day 28), tumors after BAX2398 
treatment were around 93% (20 mg/kg), 85% (10 
mg/kg), 53% (5 mg/kg) and 15% (2.5 mg/kg) smaller 
than control tumors. 
Tumor growth inhibition for both CPT-11 and 
BAX2398 correlated with the duration of tumor drug 
levels for SN-38 >120 nmol/L achieved at a given 
dose of BAX2398. 

Kalra 2014 
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2.6.3.2  

Study Type Species / Cell line 
No. and 
Gender 

per Group 
Dose/Regimen Evaluation Results Study Number 

In vivo 
efficacy 
study 

NOD-SCID mice / 
HT-29 colon cancer  5 F 

BAX2398 5, 10 
mg/kg  
CPT-11a 50 mg/kg  
IV, q7d x 3 doses, 
17 days 
post-inoculation 

Tumor size  
Hypoxia 
status 
(FAZA-PET, 
IHC) 
Body 
Weight 

At study end (day 21), tumors after BAX2398 
treatment were around 59% (10 mg/kg) and around 
18% (5 mg/kg) smaller than tumors treated with 50 
mg/kg CPT-11. 
Tumors in mice treated with 10 mg/kg BAX2398 
maintained significantly lower levels of hypoxia 
and smaller hypoxic fractions compared to those 
with 50 mg/kg CPT-11.  
FAZA uptake in tumors was 18.2% higher at day 
10 compared to baseline before returning to 
baseline at day 16 in mice treated with 10 mg/kg 
BAX2398, while it was 81.5% higher at day 10 
compared to baseline in mice treated with CPT-11. 
Levels in EF5 and CA9 hypoxia markers at study 
end were 4.3x and 1.9x lower, respectively,  in 
tumor samples from mice treated with 10 mg/kg 
BAX2398 compared to tumors from mice treated 
with 50 mg/kg CPT-11. 

MM-398-NC-N-Ph-022 

ANOVA: analysis of variance, BLI: bioluminescence imaging, CES: carboxyl esterase, CT: computed tomography, F: female, FAZA: fluoroazomycin arabinoside, FLT: fluorothymidine, GI: 
gastro-intestinal, HPLC: high performance liquid chromatography, IHC: immune histochemistry, IP: intraperitoneal, IV: intravenous, M: male, MRI: magnetic resonance imaging, NOD: non 
obese diabetes, PBS: phosphate buffered saline, PDX: patient-derived xenograft, PEG: poly-ethylene glycol, PET: positron emission tomography, PK: pharmacokinetic, qxd: every x days, 
SCID: severe combined immune deficiency, TGI: tumor growth inhibition, %ID/g: percent injected dose per gram of tissue 
N/A: not applicable 
a CPT-11 is a synonym for irinotecan hydrochloride hydrate (JAN) 
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2.6.3.3  

 

 

2.6.3.4  

Organ Systems 
Evaluated 

Species / 
Strain 

Method of 
Administration Dose Gender and n per 

Group Noteworthy Findings GLPa Study Number 

Cardiovascular system 
Respiratory system Beagle dog IV, 90 min 

infusion 

Vehicle control, 
BAX2398 9, 15, 

21 mg/kg 
3 M, 3 F 

No BAX2398-related 
changes in 
cardiovascular 
hemodynamic (heart rate, 
blood pressure), 
electrocardiographic 
(morphology, PR, QRS, 
QT, QTca and RR 
intervals) or respiratory 
(respiratory rate, tidal 
volume and minute 
volume) parameters, 
clinical observations, 
body weight or 
temperature 

Yes 20036143 

F: female, GLP: Good Laboratory Practice, IV: intravenous, M: male, QTca: rate-corrected QT 
a An entry of "Yes" indicates that the study includes a GLP compliance statement. 
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