for Retinoblastoma Therapy:
S@Ag@PDA Therapeutic Platform

(CLINICAL CONTEXT & UNMET NEEI; SCIENTIFIC RATIONALE & NANOPLATFORM ENGINEERING

Retinoblastoma remains a challenging pediatric ocular
malignancy where effective treatment requires a balance . Fes04
between tumor control and preservation of healthy retinal ) Magnetic core
tissue. .
Current therapeutic approaches highlight the need for
targeted, biocompatible, and multifunctional treatment
Lstrateg.,,ries capable of improving therapeutic precision.

(PDA) layer

FC304@CS
Chitosan coating

Silver (Ag) layer

FC304@CS @Ag

Chitosan-coated Fe304 nanoparticles offer
biocompatibility, sustainable synthesis,
functional surface properties, and potential

antimicrobial activity.

BIOLOGICAL EVALUATION
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Chitosan (CS) layer

Silver incorporation
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Polydopamine surface
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PERSPECTIVE
The Fes04@CS@Ag@PDA platform represents an

emerging theranostic strategy combining targeted
- delivery, localized treatment activation, and
multifunctional therapeutic capability. Further
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investigation in translational models will determine

its potential clinical applicability.
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Cell Cycle Anslysis e i s CLINICAL INTERPRETATION

The integration of targeting mechanisms, magnetic
responsiveness, and therapeutic functionality
demonstrates the potential of multifunctional

: m and therapeutic response optimization for precision oncology applications.

EVIDENCE GENERATION & CHARACTERIZATION STRATEGY

Progressive particle-size increase is consistent

with stepwise multilayer assembly.
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Magnetic field (Oe)

The final formulation demonstrated substantial magnetic responsiveness,
supporting its investigation for magnetic hyperthermia applications.

MECHANISM OF ACTION

GD2 targeting ligand
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nanoparticle Retinoblastoma cell
GD2 targeting — Cellular uptake — Magnetic hyperthermia — ROS/ — Apoptosis & — Potential therapeutic
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Manufacturing scalability

« Magnetic responsiveness provides opportunities for localized treatment activation.
« The platform represents a potential pathway toward precision nanomedicine applications.

oxidative cell-cycle response
nanomedicine approaches to address current — arrest
== ol challenges in precision oncology
o FUTURE RESEARCH PRIORITIES KEY SCIENTIFIC MESSAGES
+ Safety evaluation « Multifunctional nanoparticle engineering enables targeted therapeutic approaches.
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