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Neurological disorders Pharma-HUB project
Ataxia telangiectasia Telangiectasias " Theincidence is 1:40.000 fo 1:300.000. -
(A-T, Louis-Bar syndrome) " The median survival is 18-25 years. It is financed by the Italian Minister for Health,
is a rare genetic condition Immunological impairment = The mechanism of occurrence is still unknown. and it is aimed to the development of a
which involves a mutation in the TUmor appearance * The therapeutic approach is mainly focused biomedical and pharmaceutical national Hub for

ataxio-telangiectasia mutated on the ’rreo’rrpen’r of symptoms and ’rhef pediatric repositioning of active drug compounds
(ATM) gene, resulting in': Radiosensitivity moniforing or the prevention © for the treatment of A-T disease, focusing mainly

complications?. on the central nervous system (CNS).
Diabetes

Methods

Galenic approach
focused on the reformulation of commercially

Q
e in silico dru : L
e identification reposi’rionin% - veries ion of WQQ available drug products fo meet pediatric needs,

of the ST G AI neuroprotective °! « development of basing on European Pharmacopoeia requirements.
N pharmacological g . coloction of q& activity through E technological
Ig”

targets and of 2D-3D in vitro platforms using

frhe pathways ggﬁg’rlclly biological two approaches: e, Innovative approach
involved —aleeulEs models f‘;ﬂ%%%j]gu‘i‘ focused on the development of new drug delivery
?éﬁ,ngﬂggﬂf system  platforms  for  nose-to-brain  (N2B)
ey o t® 2 o c
e administration.
Results
ﬁ-O A-T  was modeled Dby o . Powd
COPASI (complex pathway Galenic qpprOGCh 36 medicines resulted to be approved: Granulesfor | __Pomade

simulator), and SAveRUNNER
(Searching off-IAbel dRUg
aNd NEtwoRk) was used to
predict off-label drugs to be
repositioned against A-T.

. oral solution
mainly used for the freatment of venous

insufficiency and capillary fragility;
generally formulated as tablets or cream; E=—=)
21 of them were co-formulated with hesperidin.

Tablets

Commercialized medicines
containing diosmin as active £ @ =
pharmaceutical ingredient (API) © . ©
were searched on the official list
@ of AIFA approved medicines.

Coated
tablets

coated

: is still ongoing. LOADING... tablets
I:I Through in silico studies,
different molecules resulted
to interact with the target,
belonging to the following .
pharmacological  classes: Innovative CIppI'OCICh Selection of =
1 1 L] L] ° L] B 300-
cyclin-dependent kinase the liquid lipid 2 Development
4/6 Inhibitors; MTOR basing on £ 00- of the NLC
iInhibitors; Nrf2 pathway . 4 diosmin 2 latf .
modulaftors; HDAC 4 Nose-to-brain route ni 8 platform using
inhibitors: casein kinase 2 ~* Allows the achievement of solubility f Phase e i o P
activators. A\ 1 fhe CNS bypassing the sopropyl myristate & 0T N Inversion &% = @& - @& * @ °
Among them, as a first Ao blood brain barrier (BBB); dvgsefsfr?ei? g?rNTg o«*""O\ ééé' é.@°‘ Temperature y - . g
model drug, diosmin was I . || * Avoids gastrointestinal and having the highest & & & (PIT) method lioid and aQuUeoUs Aqueous phaseis  Sample is stired
. . 2 = A . . ‘ ; i @ & > ° 9 added dropwise to to allow the
selected for its safety in ) systemic metabolisms; diosmin solubility S 3 phases are - ¥ ;

3 ] : = Vi 1\ . (~316 pg/ml) among ¥ ) separately heated. lipid phase, under formation of the
adults (no JfOXICO|OgICCi| | = _—~"’7”/)LH ' Reduces side effects. the considered oils. "L_ o constant stirring. nanoparticles.
data are available in S — i e
children). -

OH ° ° ope
HO,, OH G Characterization of the NLC plaiform | == Stability of the NLC
0 L. sokkk H
/L/c'}j:o S e O OH Nanostructured lipid carriers (NLC) Particles are homogeneous (PDI <0.4) and with superficial charge o in accelerated
: : l size (Z-ave) lower than 200 nm, thus are suitable ;| (zeta potential, ZP) L conditions
HO' "OH Com posed of a core of for N2B delivery. The increase in both Z-ave and & belpg sllglglhﬂy Stabilty study was
OH OH O 0 Q c 28 _ ; o negartrive aliows d e
solid and liquid lipids PDI of D-NLC compared to NLCisrelated to the & ;o =T , , .
’ . . . : slight retainment on sk performed in constant
and a shell of surfactants. steric hindrance of he encapsolated dlosmin. the mucin layer of sod 1 | \ |, climate chamber,
@ e ome  the nasal mucosa. - i ~ " gUi;o;llaggng ]Iil-;m)
Advantages: 150 08 Sample £ 100 Fos _
==. — 40+2°C; 75+5%RH).
@I : : . » Biocompatible and £ = I i s I ol o2 ® e analysis, anich s
e~ The studies cumepl to vgr!fy biodearadable: 2 100 - o 2 _ o pH of the sample is N 50+ o1 predictive of 1 year
the neuropro’rec’rlve OCTIVITy . 9 f o N 50 = within the nasal ' storage at room
of diosmin through 2D-3D in » High encapsulation efficiency; - |- 0.2 2+ folerated pH range oLk . 0.0 femperature,
. . . e C trolled I fth d (4.5-6.5). 0 1 2 3 4 5 6 demonstrated the
vitro biological models ,’ ontrolied reiease o € arug. 0 : —0.0 0 e aC Time (months) long-term stability of

. . S NLC D-NLC the NLC platform.

are still ongoing. ,, l\\ Sample Sample *445.<0.0001

Conclusions and future perspectives

Considering the difficulty of overcoming the BBB, the ]
<@‘) encapsulation of diosmin info nanocarriers could @g w’ @

represent a valid alternative to the traditional dosage

- forms to reach the CNS. e Further e Development of * |n vivo validations e Set of clinical trials
The developed NLC platform results suitable for the N2B characterization the galenic in mouse A-T in comparison with
administration route in terms of size, ZP and pH; studies of the NLC product. models. fhe currently
moreover, the formulation is long-term stable up to OGO WElEIoE nor-

1 year at room temperature. specific therapy.
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