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A2 A I)LF =T80mg/H DEGIRE 31HERER D PFSD A R {E . 1894 A (iF2)

(GE1)HEE 1 J Clin Oncol 2013;31:3327-34.
(GE2)HEE @ N Engl ) Med 2018;378:113-125.

determined, assuming a threshold DCR /0% and an expected DCR 90% with a two sided a error of 0.05 and a Serror of 0.20, based on the Simon’'s two stage design.

IERGSEE

O IEIMVERIRHD A 12 DFP-14323 10mg/H -

O AF—IM/IVEEIFHHEER

O —HRMREGFRZRE(Del 19%7z(ZL858R) ‘ (Bev)

O INNIA—VIART—HA0~2 TPI7F=J% 20mg/H tline

O LIBIICR B A O MR TSR AL L\
i

Combination of DFP-14323 and low-dose afatinib has shown comparable potential as a first-line treatment for EGFR mutation positive NSCLC with feasible efficacy and good safety profile. -
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266 Biol. Pharm. Bull. 44, 266-270 (2021) Vol. 44, No. 2

Regular Article

Neutralization of Acidic Tumor Microenvironment (TME)

with Daily Oral Dosing of Sodium Potassium Citrate (K/Na Citrate)
Increases Therapeutic Effect of Anti-cancer Agent

in Pancreatic Cancer Xenograft Mice Model

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

“Department of Pharmacokinetics and Biopharmaceutics, Institute of Biomedical Sciences, Tokushima University;
Tokushima 770-8503, Japan: and * Delta-Fly Pharma Inc.; Tokushima 771-0116, Japan.
Received October 14, 2020; accepted November 17, 2020

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 sodium 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
TME by alkaline substance like HCO7, an active metabolite of K/Na citrate, well potentiated the therapeutic
aflo o ot Deo gon LT I H Gro acil doisobieg do Do Don o H ancg "
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REWAHL  MEEEA LY, ngEehi DL
Investigational New Drugs (2020) 381763-1773 DFP-11207 Dose Cohort(* 5 &)
https://dol.org/10.1007/510637-020-00939-w . s s -
Disease Characteristics (BI{EFAEBR) 330 440 600
PHASE | STUDIES @ mg/m?2 mg/m?2 mg/day
Number of patients (2& %) 6 4 6
Check for A .
Phase | study of DFP-11207, a novel oral fluoropyrimidine L updates | ('\;j'lr/“bir ifia;t)'gatlﬁgt;;n;;{idiéﬁ) (1617% (5020 %) 0
with reasonable AUC and low C,,,, and improved tolerability, SEL = - 0 0 2 0 0
in patients with solid tumors Febrile neutropenia (F&E&4% 47 h BRI (50.0%)
0 1 (0]
Jaffer A. Ajani' « Milind Javle' « Cathy Eng;| =« David Frx_;elman1 - Jackie Smith' - Barry Anderson” - Chun Zhang3 . Anemia (ﬁﬂ‘ﬂ) 25.0%
Kenzo lizuka® (25,078
Pancytopenia GR.IM BRI 4) 0 p o 0
Received: 31 July 2019 /Accepted: 15 April 2020 / Published enline: 6 May 2020 (25-043)
©) The Auther(s) 2020 L _ 1 0 0
Vomiting (&) (16.7%)
DFP-11207 DERERE I HH515% - ﬁ$%§%0)ﬁ% Mucosal inflammation (¥5F&E 2 %E ) 0 1 0
ERERR ML Nnvest New Drugs) (215 ) 0 1 0
Metabolism and nutrition disorders (X B &EEE) (25.0%)
(NCT02171221), DFP-11207 was administered orally daily, in doses escalating from 40 mg-"mz.-"day to 400 mg;"ml.-"day in patients . N 0 1 0
with esophageal, colorectal, gastric, pancreatic or gallbladder cancer (n = 23). It was determined that DFP-11207 at the dose of Dehydration (B 7K) (25.0%)

330 mg-"mz-"duy 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

PESUR HKELZL) => EaRIHAFTES

DFP-11207 Dose Cohort (I 5 &)

_ . Best Overall Response Overall
. DCFIP /1 12070 L #EiE (8 E%QM? 250 330 440 600  40-600
NS SE N ﬂj mg/m? mg/m? mg/m? mg/day
(0) (0]
N oj‘\N | Number of patients (&%) 1 6 3 6 21
00 CH20CH:CH: Stable Disease (SD, & 5&) 1 2 1 3 7
CH2CHs (100%) | (333%) | (33.3%) | (50.0%) | (33.3%)
[oprTrEEEM]  [DPD BEE{EA] [5-FU FOrZv4] . .
ProgressiveDisease (PD, &) | 0| 2 |0 | 2 |8
FHELTI N Not Evaluable (FE{fi T &E) 0 1 2 1 6

Copyright © 2023 Delta-Fly Pharma, Inc.
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DFP-14927DEMBAHRICH 1T DMESNRERMDIIEZRRIFHEEEur J PharmacolllC#§# == peita-Fiy Pharma

— > t
European Journal of Pharmacology 950 (2023) 175758 ﬁ%% T}b‘?'iDFP-14927b‘DFP-10917; U H L\ﬁgﬁﬂﬁ
. . . . -O~ Vehicle control
Gontents lists available at ScienceDirect - DFP-10917 (4‘5 mg/kg/day) . 1
1500 [ -0 DFP-12927 (100 mg/kgiweek) ) 20
European Journal of Pharmacology & -+ DFP-14927 (200 mg/kgiweek) < | n.s
€ 1200 |} -= DFP-12927 (300 mgrkgiweek) o 100 -S-
_ _ [ 1)
journal homepage: www.elsevier.com/locate/ejphar — = 80 |
w 900 L *kk g
£ 3]
) = " £ 60 | -O- Vehicle control
. . 4. Gt © 600 F FEE, o)) ~C~ DFP-10917 (4.5 mgrkg/day)
A polyethylene glycol-conjugate of deoxycytidine analog, DFP-14927, | > o 40 } T DFP-14927 (100 maka/eek)
produces potential antitumor effects on panereatic tumor-xenograft murine g 300 } K = 20 -C+ DFP-14927 (200 ma/kg/week)
models via inducing G2/M arrest 3 s 555 .§‘ i - DFP-14927 (300 mg/kg/week)
Hidenori Ando “, Kiyoshi Eshima b, Tatsuhiro Ishida™" 0 — @ 0
. R I o ) 6 11 16 21 26 31 6 11 16 21 26 31
chpmmnt of Pharmacokinerics and Biophar Instinite of dical Sciences, T University, Tokushima, Japan ) i
el ly Pharma In. Tokashine, Japen Days post tumor implantation Days post tumor implantation

DFP-14927 DERHARICE T HMEBIE Control
Bl DB RF 5 [Eur ) Pharmacol] 255 GO/G1 S G2ZM

synthesized a novel PEG-drug conjugate of DFP-10917, referred to hereafter as DFP-14927, using a 4-armed
CTPEG system to endow the DFP-10917 drug with favorable long-circularing properties that maximize its uril-
ity and antitumor efficacy. Intravenous 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 gemeitabine, which is considered a
standard in the treatment of pancreatic cancer. In vifre studies revealed that DFP-14927 inhibits cell division en
human pancreatic cancer cell lines via arrest of the G2/M phase in the cell cycle, which is consistent with the
effects of free DFP-10917. Intravenous administration of the newly synthesized DFP-14927 has induced G2/M

-— ~ ~
MR & 1+ HDFP-14927 D AR R
-
- G2/MIATIEILLYT 5 & ZHE:
[
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 cannor accept prolonged or

continuous infusions of DFP-10917. APC‘A?SO ——

Count ——

DFP-14927
DFP-14927 ML iE & 0.1 puM 1M 10 M

G0/IG1 8 G2M G/G1 s G2IM GO/G1 & G2M

=/ nO OVO no OH
G PTG s SABROT S KRR
(BT reo 0 S (2K U DFP-10917 % B H

(n =ca. 250) HO A - v . ‘A

DFP-10917 APC_A?SO
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DFP-10825MRNATHIC X SMIEERDFEEHIFEF R M55 Adv Drug Delivery Rele:}%E%&Delta-Fly Pharma
SshRNA(JEAN 7 E V) ESiRNA(UMFiB) DY A1 LoD o JTHitE

" shRNA * A single-stranded RNA siRNA + A double-stranded RNA
Contents lists svailsble st Sclencelirect Sdvnend

i = Ca. 45 bases with hairpin loop + Ca 21 base pairs
& D) - 5 overnang I - 5 overhanas

)ﬁfection Cell membrane Transfection\

_mmIC%D | Mg

Cutting off the hairpin loop l

Advancer] Drug Dedivery Reviews 154-155 [2120) 27-36

Advanced Drug Delivery Reviews

journal homepage: www.elsevier.com /locate/addr

An RNAI therapeutic, DFP-10825, for intraperitoneal and intrapleural L)) by Dicer -

\ G Incorporation into RISC
malignant cancers : Mg RISC
Hidenori Ando, Tatsuhiro Ishida * Incorporation into RISC
Depatment of Pmmmamkinatics and RBopharmarantics, Inct ate of Bom adirml Soenees, Tolushima University, Tolashima, lanan

l Induction of the RISC to target mRNA

ARTICLE INFO ABSTRACT that has complementary base sequence
Asticle hictury: KMA interference (RNAi L a potent post-transcriptional gene-silencing action, has received considerable aten-
Rereiverd 16 une 2020 tigns a5 a novel therapeutic tool to treat intractable caners. In recent days. we have developed 3 novel RNAI- 5 3

DFP-10825MRNATF (- &k BB R DR Target mRNA \'T/
EP 25 [Adv Drug Delivery Rev] (25

Target mRNA degradation

Catemic lipasmnes : © X0 Published by Elkevier BV
Advaneed caneer

Peritaneal disseminatan

Maligrant pleurd mesotheioma

Fresre-dry

e DFP-10825[F/3F &5 U (siRNA)E DB TEH S TLNVS

:. sRMA And shEENAL . L . . L L L L L L L L i i e e e e e e e e e e e e e e e e e .. 2 DFP-10825 Pal‘isiran(Onpatrrog)
3. Administration routes. . . e e e e e e ae e e aaa. .. 28 - .
4. DAP-10825, a non-viral RNN-baseri:herapeunci:rrln:rapenmmalam|n:ra|:leural|n}ea|m = 1 | Phase Pre-clinical Apprm,ed
41.  Design and development of DFP-1025 . . . P 0 . Peritoneally disseminated metastasis of gastric, ovarian, . L
42 I'raa[menmfperlmma]dmemlnamnwl[hL."H’H:HJE e v Conditions ¥ & Transth}ﬂ’etm—mducedamylmdnsm
43.  Treatment of malignant plevral mesothelioma with DFP-W0EI5. _ _ . _ _ . 0 . _ C L L.l Lol Ll Ll 33 aﬂdpmascmers
44, Afreeze-dried produea of DFP-10825 forindustrial manufaduring . . . . L . L L L L L L L L. L L i e e e e ... 34 RNAi molecule shENA $iRNA
5 Conchssdom. . . . . ... ... L. L. L. e e e e e e e e e e e e e e e e e e e . M
ASOWISAEEITENES | | | L L L L LI Target TS: thymidylate synthase TTR: transthyretin
Refaleno®s . _ _ . . . L L L L e e e e s Chemical modification None 2'—O—Me‘Ga.lNAcconjugati0n
Formulation Complex with cationic liposomes, freeze-dried product  Lipid nanoparticles, suspension
Lipid composition DC-6-14, DOPE, and DOPC MC3, cholesterol, DSPC, and PEG-lipid
Route P v
Sponsor Delta-Fly Pharma Alnylam Pharmaceuticals
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RERHL SICRETDREL. FRICEAT DETEl BEBRRENEE SN TVET . CNODRERISNT D REUICET
DLt FERODEZRCHMEICAET SRR TOREICEDISENTHY ., HHIREN KT UVEIEH TH D E WV IREEEDH
DER A BRI BRERICKYREDBRNAEDELHEEUSERDAEMENHUET,

HHtIE FERDBRREDREEICHDINDS T BECIT O THYF TSRO REUICET DHRRFICOE . FIARAICEKYU KD
SNBGEZERE. WIT ULEEBIETDEIXRYEEA.

Xz FERHIEEN S HHLUNCEA T DIERIE. AFIBHRSNS5IALEZEDTHY . HID\ SIFEROD IEREE. BEYIEFICD
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