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Medulloblastoma (MB) is the
most common malignant pediatric

central nervous system (CNS) tum-
our, typically originating in the
cerebellum and often spreading to
the spinal cord via cerebrospinal
fluid (CSF) (National Cancer Inst-
itute, 2023). MB primarily affects
children aged 3-10 years, with a
higher incidence in males and
individuals of Caucasian or Hispanic
heritage (Raffel, 2014). Among the
four molecular subtypes, Wingless
and Int  (WNT)-activated MB
comprises approximately 10% of
cases, showing a favourable prog-
nosis with over 95% 5-year survivors-

hip and rare metastasis (Jackson &
Packer, 2023). Despite this positive
outlook, conventional treatments,
especially chemotherapy and radi-
ation, can cause significant long-
term neurocognitive side effects,
highlighting the need for targeted
therapies that minimize these ad-
verse outcomes.

This study proposes an inno-
vative, two-phase therapeutic app-
roach tailored for WNT-activated
MB. In the first phase, an intra-
tumoral  microdevice (IMD) s
employed to deliver microdosed
WNT antagonists, such as Metfor-
min and WIF-1, directly to the tumo-
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ur site. This method, which has
shown promise in glioblastoma
research, enables localized drug
administration, targeting the tumour
while minimizing systemic exposure
(Peruzzi et al., 2023; Conza et al,,
2023). The approach aims to disrupt
the WNT signaling pathway, a
pathway crucial in WNT-activated
MB due to mutations in the CTN-
NB1 gene, which leads to abnormal
beta-catenin levels and increased
tumour proliferation (Kijima et al,,
2016; Maier et al., 2021).

In the second phase, biode-
gradable PLA-HPG nanoparticles
are administered intrathecally into
the CSF to bind WNT antagonists,
ensuring a controlled and sustained
release of therapeutic agents, which
may prevent further metastasis and
maintain  effective drug levels
(Khang et al.,, 2023). This delivery
system aims to complement or
replace traditional chemotherapy,
thereby reducing neurocognitive
impairments and enhancing treat-
ment specificity. Additionally, para-
crine signals from the tumour can
disrupt the blood-brain barrier,
making targeted delivery via IMD
and nanoparticles more effective
(Phoenix et al., 2016). By focusing on
the molecular characteristics unique
to WNT-activated MB, this dual-

phase strategy offers a patient-
specific treatment that minimizes
harm while addressing tumour
aggressiveness. This study repres-
ents a promising advancement in
pediatric oncology, exemplifying
how precision medicine can imp-

rove outcomes in high-risk child-
hood cancers (Slika et al., 2023).
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