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Background In vitro tests for free drug

Immune checkpoint inhibitors (ICls) show limited efficacy (10-40%) in patients with solid
tumors due to poor cytotoxic T lymphocyte (CTL) infiltration into tumor sites. Abnormal

* Cell Viability Assay (Free drugs)

tumor vasculature creates physical barriers that limit CTL access. Novel strategies to An MTT assay was performed to examine the viability of 4T1 cells after treatment with NOD-

enhance CTL infiltration are crucial for improving ICl therapy outcomes. Nitric oxide (NO), as platinum conjugates. In brief, 4x103 4T1 cells were plated into a 96-well plate. Then, cells were

an endogenous gas molecule, has been reported to promote tumor vessel normalization, treated with different concentrations of each NOD-Platinum conjugate. After 48 h, 10 ulL of

thereby improving the effectiveness of anticancer therapies. MTT (5 mg/mL) was added to each well and incubated for 4 h. The medium was then removed,

. . . and 150 ulL of DMSO was added to each well and incubated for 15 min. The absorbance was
Aim & ObJECtIVES then measured at 570 nm.

To develop glutathione-sensitive nitric oxide donor (NOD)-platinum conjugates and * Immunogenic Cell Death (ICD) Inducing Ability (Free drug)

encapsulate them into a tumor-targeted lipoprotein nano-drug delivery system to enable
specific drug release within tumor cells, normalize tumor vasculature, and induce
immunogenic cell death (ICD), thereby enhancing CTL infiltration and synergizing with ICls.

In brief, 4T1 cells were seeded into a chamber slide (1.5x10% cells/well) and allowed to attach
overnight. The cells were then treated with Oxaliplatin, Carboplatin, Cisplatin, 15a, 15a-B, 15b-
B, 15c-B, and NOD separately for 48 h. Then the cells were fixed and sequentially stained with
anti-CRT antibody (Abcam, ab2907, 1:250 dilution), Alexa Fluor® 488 Goat Anti-Rabbit (Thermo

MEthOdOIOgy Fisher, A-11008, 1:300 dilution), and DAPI (Merck, D9542, 1 ug/mL). The fluorescence intensity
of surface-exposed CRT across the different treatment groups was used to characterize the
: : . In vitro test of the drug delivery ICD-inducing ability of each drug. The cells were imaged on a confocal microscope (Zeiss LSM
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General synthesis route for NOD-Platinum conjugates + Microfluidics
N/ o o _ A microfluidic device was used for a single-step, continuous, and
NP o ng{o o 0 self-assembly-based synthesis of lipoprotein nanoparticles. Briefly,
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9 °d/ Materials were dissolved in an organic solvent. The solution was
° 11a 1528 evaporated under vacuum to produce a homogeneous lipid film at

60C using a rotary evaporator. The film was dispersed in PBS to

Synthesized NOD-Platinum conjugates form a suspension, which was then rotated at 60°C under normal
pressure, followed by sonication in an ice bath. ApoAl was added to
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15b-B 15c-B Preliminary cytotoxicity and immunocytochemistry assays in 4T1 cells identified compound 15a-B
as the lead candidate, exhibiting the strongest cytotoxicity and ICD-inducing activity among the
Free drug characterization conjugates tested. A tumor-targeting peptide-modified lipoprotein nanoparticle is currently being
developed using two approaches, with the microfluidics method yielding a smaller and more
| e —— uniform particle size than the conventional thin-film hydration method. This drug-loaded, tumor-
| ‘ targeted nano-delivery system is expected to offer three synergistic advantages: selective tumor
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