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The burden of pancreatic cancer
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< 594 of all Cancer fatalities >

< 5-year survival rate 12.8% )

< 12th most common Cancer >

S

b

Pancreatic Cancer (PC)

Zottl et al., Unraveling the Burden of Pancreatic Cancer in the 21st Century: Trends
in Incidence, Mortality, Survival, and Key Contributing Factors, 2025
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Pancreatic cancer treatment

Gemcitabine monotherapy/combination is still the first-line chemotherapy for pancreatic cancer

m

}
| Chemoradiotherapy | First-line chemotherapy
* GEM monotherapy
*5-1 monotherapy
*FOLFIRINOX therapy

"GEM -t nab PTX combination therapy

First-line chemotherapy
*FOLFIRINGX therapy

*GEM+ nab-PTX combination therapy

When the above two treatments are not suitable
*GEM monatherapy

*5-1 monotherapy

* GEM 4+ Erlotinib combination therapy
| Chemotherapy |

Second-line chemaotherapy

*Fluorouracil-containing regimen (including FF/nanoliposomal irinotecan)
*GEM-containing regimen

=Pembrolizumab monotherapy for MSI-H cases

Resistance to gemcitabine and other chemotherapeutic drugs is one of main factors causing the failure of
Okusaka, et al., 2020. J Gastroentero
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treatment of pancreatic cancer




Strategies for addressing chemoresistance in pancreatic cancer

Nano GEM  p, . reatic GEM-resistant cell
The strategies to overcome Gemcitabine resistance O S P ,\/9 s
Freo GEM / A 4

Tumor

Reduced Uptake of Gemcitabine:[or
Altered Function of Nucleoside
Transporters (hENT1)

. . » |nh|b|t|ng Efflux PUmpS, BIOCking IGF1R nanoparticles
Increased Efflux of Gemcitabine Signaling &

Targeting NTs: Enhancing hENT1
expression or preventing its degradation

Hong, et al., Nano Research, 2024
Role of Cell Membrane-Related ) .
Factors: Epithelial-to-Mesenchymal Nanoparticle-Based Drug Delivery

Transition (EMT), CD44

Have tumor-specific GEM delivery
[ Development of new drug delivery ] ‘
systems

hENT1: human equilibrative nucleoside transporter 1

CRS ==

ANNUAL MEETIN¢ PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

Enhance intracellular uptake of GEM

NEXT-GENERATION
DELIVERY INNOVATIONS




Purpose
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Development of Hybrid cell membrane-derived nanovesicles
(hNVs) as potential drugs delivery system

Tumor recognition

Pancreatic
cancer cell

Homologous targeting
ability
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Enhance the specific
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Gemcitabine
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Aims Development of Hybrid cell membrane-derived nanovesicles
(hNVs) as potential drugs delivery system

Optimization of drug
encapsulation
efficiency

Evaluation of in vivo
anticancer effect

Evaluation of in vitro
anticancer effect

Development of hNVs

Material studies 1 . . h
e In vitro cell studies In vivo animal studies
| studies ) I |
I
Particle size (DLS, NTA) e N In vitro cellular uptake
Different methods of loading V! ular up In vivo biodistribution
| L = Fluorescent images )
] = Sonication = Mice model
Zeta potential (DLS) . =  Flow cytometry
= Exirusion
1 . | vy I |
Morphology (TEM) N - In vivo biocompatibili
a4 Drug encapsulation efficiency In vitro biocompatibility ) P i
| L =  Zebrafish model
.= HPLC ) = Cell viability assay - el
Success of cell membrane- | lce mode
derived vesicle preparation ( B
«  West Blot Drug release profile
. i = HPL
Fluorescent images \_ ¢ J Anticancer effect Anticancer effect
- I DLS: Dynamic Light Scattering = Cell viability assay = Mice model
Stablhty Siuqy NTA: Nanoparticle Tracking Analysis
- P'rotem concenlratlor'l TEM: Transmission electron microscopy
= Size and zeta potential hNVs: Hybrid cell membrane-derived nanovesicles
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Development of Hybrid cell membrane-derived nanovesicles (hNVs)

Characterlzatlon of nanovesmles Successful preparation
PANC-1_NVs. e PANC-1_NVs NK-92:PANC-1
: 29.1mv 200-
2 — 51
§ 150 x o
c — 31
NK-82_NVs NK-92_NVs - g 100 1:1
121.8 nm 8 _ 01
g
5 50
=
[TH

PANC-1_NVs

=
N
ul

1501

€ 0-
c 125+
100 <
g > 5
s = 1004 =3
g 75 £ 3
[} £ 8 -10
o o 757 c
S 50 N ]
g O 50 8 -154
T 25 ]
= 25 204
§ g 20
0 0= I T T
X 00 o0 00U °C -20°C-80° e
Q&e N q§ g)go 4°C -20°C-80°C 2°C -20°C-80°C

Protein concentration, size, and zeta potential of hybrid NVs
under different storage conditions after 7 days.
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Drug encapsulation efficiency and release profiles

GEM

e B o e e
nnnnnn 0 )
O tovar Free drug Q e
/ *wﬁﬂ" / “ e
hNVs {.i GEM@hNVs
Sonication
Drug .
0o s
Extrusion
Encapsulation efficac
Methods P 5 y
(EE%)
Sonication 32.51+0.58
Extrusion 51.97+1.75
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The high specific cancer target of hNVs

PANC-1 cells Vero cells
DiO labeled NVs/ Phalloidin labeled F-actin/Hoechst labeled Nuclei DiO labeled NVs/ Phalloidin labeled F-actin/Hoechst labeled Nuclei
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hNVs showed the high biocompatibility and safety
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Cell viability of CCD-966SK normal cells and PANC-1 cancer cells
after treatment of 50 ug protein of hNVs for 48h

Heart L idn Spleen Liver

CcTL

hNVs

GEM@hNVs

Representative H&E staining of organs after treatment for 4
weeks, Gem: 5mg/kg
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Survival rate (%)
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Representative morphology, Survival rate (%) and Hatching rate (%) of the
development of zebrafish embryo to larval stage from the control group and after
being exposed to 50 ug protein of AsPC-1 NVs, NK-92 NVs and hNVs groups
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Cell viability (%)

Cell viability (%)

The high in
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The high in vivo anti-cancer effect

150+ ns
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Weight (mg)

50+ L

CTL hNVs ~ GEM GEM@hNVs
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Conclusion

By harnessing the complementary properties of immune cells with innate tumor-recognition
our hNVs offer a highly

capabilities and pancreatic cancer cells with inherent homing abilities,

effective and selective drug delivery platform
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