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Neutralization of Acidic Tumor Microenvironment (TME)

with Daily Oral Dosing of Sodium Potassium Citrate (K/Na Citrate) = T 7.0

Increases Therapeutic Effect of Anti-cancer Agent phEiE 2 68

in Pancreatic Cancer Xenograft Mice Model = ’

Hidenori Ando,” Kiyoshi Eshima,” and Tatsuhiro Ishida*“ 66

“Department of Pharmacokinetics and Biopharmaceutics, Institute of Biomedical Sciences, Tokushima University; HE = |j\:| h a)zﬁu
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Extracellular pH (pHe) of tumor cells is characteristic of tumor microenvironment (TME). Acidic TME
impairs the responses of tumors to some anti-cancer chemotherapies. In this study, we showed that daily oral
dosing of sedium potassium citrate (K/Na citrate) increased blood HCO; concentrations, corresponding to
increase of HCOJ concentrations and pHs in urine, and neutralized the tumor pHe. Neutralization of acidic
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Investigational New Drugs (2020) 38:1763-1773 DFP-11207 Dose Cohort (x5 &)
hitps//doi.org/10.1007/510637-020-00939-w . oL =
Disease Characteristics (RI{EFAIER) 330 440 600
PHASE | STUDIES —® mg/m? mg/m? mg/day
Number of patients (E& %) 6 4 6
Check for 4 A
Phase | study of DFP-11207, a novel oral fluoropyrimidine et (I\/l]ulr/n bi;ifi?;:ﬂ]qtiﬁgt;?)n%;ﬁd;;a&) (1617‘V) (Sozo‘y) °
with reasonable AUC and low C,,,, and improved tolerability, ek = - 0 ) 5 0 0
in patients with solid tumors Febrile neutropenia (F&Z4 14 8F BRI L) (50.0%)
0 1 0
Jaffer A. Jl"jani1 - Milind Javle' Cathy IEng1 + David Fﬂgelman1 - Jackie Smith " - Barry Anderson” - Chun Zhang3 . Anemia (ﬁﬂh) 25.0%
Kenzo lizuka® 0 ( 1 o) 0
Pancytopenia (GRIMERF 2)
Received: 31 July 2019 /Accepted: 15 April 2020 / Published online: 6 May 2020 vtop e (25-0%)
© The Auther(s) 2020 " 1 0 o
Vomiting (&) (16.7%)
. = . . - 0] 1 0
DFP-11207MNEeKRsE I #H:AE2 - BERE DR Mucosal inflammation (¥4 & 2$4E)
ERPRREFMAEEE Invest New Drugs]ICi8Ek . L I 0 1 0
_ e - — Metabolism and nutrition disorders ({C it ZEEE) o
pharmacological activity of 5-FU with decreased gastrointestinal and myelosuppressive toxicities. In this Phase I study (2506)
(NCTO02171221), DFP-11207 was administered orally daily, in doses escalating from 40 mg-"mz.-"duy to 400 mg-'rnz.-"day in patients . . 0 1 0
with esophageal, colorectal, gastric, pancreatic or gallbladder cancer (n = 23). It was determined that DFP-11207 at the dose of Dehydration (R 7K) (25.0%)

330 mg-"mz.-"day administered every 12 hours was well-tolerated with mild myelosuppressive and gastrointestinal toxicities. The
pharmacokinetic analysis determined that the 5-FU levels were in the therapeutic range at this dose. In addition, fasted or fed
states had no influence on the 5-FU levels (patients serving as their own controls). Among 21 efficacy evaluable patients, 7
patients had stable disease (33.3%), of which two had prolonged stable disease of >6 months duration. DFP-11207 can be
explored as monotherapy or easily substitute 5-FU, capecitabine, or S-1 in combination regimens.

Keywords 5-FU derivative - Chemotherapy - Solid tumor - Dihydropyrimidine dehydrogenase

RESESR (KERL) > EGMRMLAF/TES

DFP-11207 Dose Cohort (35 &)

_ gt Best Overall Response Overall
e D(I::IP/11 207D 1LEiEE (&Ef@ﬁ'ﬂl%? 250 330 440 600 40 . 600
N SE NG ﬁj mg/m* mg/m? mg/m? mg/day
(o) (o)
N o’T\N | Number of patients (& &) 1 6 3 6 21
00 CH20CH:CHs Stable Disease (SD, &%) 1 2 1 3 7
CHzCHs (100%) | (33.3%) | (33.3%) | (50.0%) | (33.3%)
[oprTEE!EM] [DPD REE{ER] [5-FU FaRSvY] . .

Progressive Disease (PD, %) | ’ ° ? ®
F oI Not Evaluable (SRl gk) 0 1 2 1 6
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A polyethylene glycol-conjugate of deoxyeytidine analog, DFP-14927,
produces potential antitumor effects on panereatic tumor-xenograft murine
models via inducing G2/M arrest

Hidenori Ando “, Kiyoshi Eshima b, Tatsuhiro Ishida ™’

* Department of Pharmacokinedics and Biophar
b Delta-Fly Pharma Inc., Tokushima, Japan

ics, Instimure of Biomedical Sciences, T¢ Universicy, Tokushima, Japan

DFP-14927DEREARIC 51T B HIEEHE

FR DEIBZR R F 4 EEIEur J PharmacollICi8S;

relapsed or refractory acute myeloid leukemia. PEG-drug conjugation has become a promising technique to
improve the pharmacokinetic and pharmacodynamic properties of anti-cancer drugs. In the present study, we
synthesized a novel PEG-drug cenjugate of DFP-10917, referred to hereafter as DFP-14927, using a 4-armed
CTPEG system to endow the DFP-10917 drug with favorable long-circulating properties that maximize its utl-
ity and antirumor efficacy. Inravenous injection of the synthesized DFP-14927 returned encouraging antitumor
effects in a Panc-1 human pancreatic tumor- and a BxPC-3 human pancreatic tumor-xenograft models. These
effects were comparable to that of free DFP-10917 as well as to that of gemcitabine, which is considered a
standard in the treatment of pancreatic cancer. In vifre studies revealed that DFP-14927 inhibits cell division en
human pancrearic cancer cell lines via arrest of the G2/M phase in the cell eycle, which is consistent with the
effects of free DFP-10917. Intravenous administration of the newly synthesized DFP-14927 has induced G2/M
arrest in human pancreatic tumor-xenograft murine models, which represents an improvement in the pharma-
cokinetics of DFP-10917. DFP-14927 could be an alternative for patients who cannot accept prolonged or
continuous infusiens of DFP-10917.

Deaxycytidine analog
Pancreatic cancer

DFP-149270DbF1E&

peI Wy f Do
B o MABRDO7IRF 9 @RESR
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BYETIVTIIDFP-14927HRDFP-10917 X UB\REESIR
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An RNAI therapeutic, DFP-10825, for intraperitoneal and intrapleural L)
malignant cancers

Hidenori Ando, Tatsuhiro Ishida *

%= Delta-Fly Pharma
SshRNA(FEATE YD) ESsiRNAUMNFSR) DAL D D T HiE

shRNA * A single-stranded RNA siRNA - A double-stranded RNA

+ Ca. 45 bases with hairpin loop = (Ca. 21 base pairs
-ﬂmno + 3 overhang M = 3 owverhangs
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l aDicer

DicerlC&B3ATEV IV —T DUl
RISC RISCADERYIAH

RISCADEWA
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ARTICLE [INFO

ABSTRACT

Caneer therapy
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Shomt hairpin RNA [shRENA)
Catiomic liposomes
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Peritaneal disseminatan
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Received 16 June 2020

RMA interference [I?.NN L. a potent post-transcriptional gene;—sllencmg action, hasreceived considerable arten-

_we have developed a novel RMAi-

DFP-10825MRNATHIC K BIEENRDFNR
%%TF\%E'HAdv Drug Dellvery ReleJ%ﬁ

B 2
and goes mcllmcal triaks_This review introdisces a L."H?—mazsfanmuamna potent nowvel RNAl-based therapen-
tic mantimizing the benefit of KMAT modeaule [ shiNA).

D A0 Published by Elsevier BV.
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(AR VBEE, L2 70—)b. PEGREE)

1V (FARP)

Alnylam Pharmaceuticals (7517 L4)
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