Dual chemotherapy-chemodynamic hybrid lipid-iron
nanoparticles for enhanced glioblastoma therapy
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Introduction
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breach the blood-brain barrier (BBB) [1,2]. (HNPs) Reactive Oxygen Species (ROS)
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e |ONPs (20% v/v) formulation for 3 h Cellular line: U87-MG cells (Human glioblastoma) Time-points: 10, 20, 30, 60, | .
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Results and discussion
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Table 1. Colloidal properties of IONPs, HNPs-CXB, HNPs-ST and HNPs-CXBAPOE, Key: PS- Particle size; PDI- Polydispersity
index; ZP- Zeta potential; CV- Coefficient of variation. The results are expressed as mean+SD (n=9).
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Table 1.
The addition of ApoE, as active targeting to U87 cells, did not change the colloidal properties

Figure 2. Intracellular ROS generation induced by IONPs and HNPsAP°E after 2

h and 24 h of incubation. Values presented the mean+SD (n=9).
Figure 3. Confocal images to evaluate the distribution of HNPs

- The catalytic properties of HNPs-CXBAr°E facilitated the conversion through the 2D-BBB model in HBMEC (apical side) and U87 cells
significantly. Figure 1. Cellular uptake in U87 (down) of HNPs-CXBAP°F formulations of endogenous hydrogen peroxide (H,0,), mainly at 2h, into highly (bottom of the plate). Green (C6) represents the nanoparticle
after 0.5 h, 1 h and 2 h of incubation. Green (C6), blue (DAPI) and red reactive hydroxyl radicals, inducing oxidative stress within U87 cells. internalization through the 2D-BBB model, and blue represents

(Alexa-Fluor 594) signals from the nucleos (DAPI).

HNPs-CXBApoE in vivo mice performance

Biodistribution studies Efficacy studies Ultrasound (US) strategy

Dose: 320 J

Table 2 - Pharmacokinetic parameters obtain for CXB in A) HNPs-CXBArP°E and B) Free CXB in brain.Key: ti.— B)

A)
Elimination half-time; Tm— time to reach maximum concentration; C...- maximum concentration; AUC..«— area . L _ Time-points: 5 min A) Brain
under the concentration time-curve from time zero to previous measurable drug concentration; AUC...— area under 100+ Saline
the concentration time-curve from time zero to infinite; MRT — mean residence time; DSI — drug selectivity index. = : —— |ONPs ? 155
< ] —— HNPs-CXBAPE .
Parameter CXB  HNPs-CXB"P°E 3 ] ¥ | © 10
c 50— Y y — e =)
. Q . % : 8 =
t1/2 (min) 56 § Z - g
Tmax(Min) 10 10 . 2 5-
0: w 0 Low energies (320 J) to
o °
—~— . Crnax (L8/8) 3 9 0 10 20 30 < avoid permanent
= . CL 0__
| AUC o (ug/g*mln) 759 Treatment Days Z damage. _ _
. I el . > US increased drug without US with US
AUC ¢.inf_obs (H8/g8*min) 780 Fiaure 4. &) Kaolan M - o ONPe ve HNPCXBAPSE delivery by 1.20 times
. . igure 4. aplan-Meier survival curves of animals administere S VS. S- : .
MRT 0-inf_obs (mm) 82 Data presented as mean = SD (3 < n < 6). B) MRI on contrast-enhanced T1-weighted compa(;'ed to an. mta,Ct Figure 5. A) Different intensities of ultrasound doses and their
Drug target index _ 1.84 BB.B., emonstrating Its . 5uation as a BBB disruption strategy, demonstrated by the
: Y =P p—em S e o ability to enhance BBB fluorescence of Evan's blue at 605 nm. B) The quantification of the
o . . S- POE treatment eXniDItS a signiticant INhibition of tumor grow ermeabilit drug in the brain following BBB disruption compared to an intact BBB.
HNPs-CXBAP°E exhibited a 1.84-fold favorable selectivity for the brain (vs. free CXB). for up to approximately 25 days. P y

CONCLUSIONS

1.Efficient BBB Crossing: Functionalization of HNPs-CXBAP°E and their small particle size enable enhanced crossing of the BBB and targeted delivery to U87 glioblastoma cells.
2.ROS Generation Potential: HNPs-CXBAPoE demonstrate the capacity to generate ROS, possibly related to a Fenton-like reaction, offering an additional therapeutic mechanism.
3.Improved Drug Delivery: Encapsulation of drugs within HNPs-CXBAP°E significantly increases drug accumulation in the brain compared to free drug administration.

4.Enhanced Efficacy in GBM mice models: HNPs-CXBAP°E improve therapeutic outcomes in GBM mice models, extending survival time by 10 days compared to untreated controls.

5.Future Perspectives: Ultrasound-mediated strategies will be explored to further enhance the efficacy of HNPs-CXBAP°E in glioblastoma therapy.
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