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PTX-based formulations (e.g., Taxol®, Genexol-PM®, Lipusu®) have Wavenumber (cm-)
made administration of PTX possible, they often suffer from premature
drug release and degradation, leading to systemic toxicity. Abraxane®,
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To overcome these limitations, we designed PTX prodrug conjugates 5 L PIXTALNE B =

with enhanced lipophilicity and modified geometry to facilitate stable L St

encapsulation within lipid nanoparticles (LNP), thereby minimizing - L PIXALN oG |

premature drug leakage. This approach not only improves colloidal S : ; 2 01 o
.pe : T : ' ’ ' ! s R e e .

stability but also significantly reduces manufacturing costs. o123 7 ; e s s s

: Lipid Concentration (uM)
METHODS Uptake
1 Synthesize the PTX fatty acid (PTx_FA) Conjugates. Hoechst 33342 Dio-labeled LNP Lyso tracker red | Coposite

Palmitic acid O

(C16) MCH:’
0 — Qo g

Ao
HO PTX palmitate
H (PTX-PA)
Stearic acid (0
(C18) Esterification )Lﬁa/cm
_I_ O ) > O_O 16
CH,
HO)L(\a/ PTX stearate
a (PTX-SA)
Reactive —6H Arachidic acid O
for esterification (C20) )%/CHS
i —> O_O 18 g %;
O_ OH : PTX scaffold HO )J\(\a/CHJ PTX arachidate *Q-:) *§
" (PTX-AA) = —
A DoV Aot : AT A : P P YW s
2. CharaCtel’lze the PTX'FAS by, 1H NMR, ESI'MS, and FT‘IR ' e [pi Distance [pixel]
3. Purify by Flash column (silica) and prepare PTX-FA LNP.
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In summary, we successfully synthesized three PTX-FA conjugates and
formulated stable, uniformly sized LNPs via ethanol injection. PTX-LNPs
demonstrated favorable cellular uptake and potent anti-proliferative effects
5. Cell interactions between MDA-MB-231 cells and LNP. in breast cancer cells. This prodrug-LNP strategy enhances drug loading,

4. Characterize the LNPs by DLS.

reduces systemic toxicity, and presents strong potential for clinical

RESULTS translation. Furthermore, it offers a versatile platform for improving the

delivery of other hydrophobic chemotherapeutics.
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Learn how chemical modifications and advanced drug formulations can
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