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Donepezil nanoemulsion
iInduces a torpor-like state
In non-hibernators tadpoles
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Emergency medicine
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Need to gain time

-~ CONTROLLED RELEASE SOCIETY 4\1111‘[&[1 )lCCli]lg INTE?RAT'N(? [
CRS 2024 wExposition Delivery Science

JULY 8-12, 2024 + BOLOGNA, ITALY ACROSS DISCIPLINES




DARPA Biostasis project
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Development of
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biochemical activities
while preserving molecule, *» 9 o
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DARPA Biostasis project
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Medicine

Identification of pharmacological
inducers of a reversible hypometabolic
state for whole organ preservation
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Search of FDA approved drugs as new candidates

Correlation of gene expression profiles
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Probability of inducing the desired state
across the gene network
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Search of FDA approved drugs as new candidates

Correlation of gene expression profiles
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In vivo testing in Xenopus laevis tapdoles
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Adapted from R. Carotenuto et al. Biology 2023.
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Donepezil decreases the swimming of tadpoles
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Donepezil decreases the swimming of tadpoles
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Swimming motion of tadpoles (n=3, N= 10) expressed
by normalized movement index, being 0 indicative of
lack of swimming and 1 of maximal swimming.
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Balance between efficacy and toxicity needed
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Prolonged biostasis Reversibility
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Donepezil nanoemulsion

Nanoemulsions T s == ==~ !
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Nanoemulsion reduces toxicity of
donepezil and enables longer treatments
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Nanoemulsion delivers donepezil in a more
sustained way and increases brain
concentration
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e Control « Control nanoemulsions = DNP a4 DNP nanoemulsions
DNP concentration within whole tadpole lysates quantified by Biodistribution of DNP after treatment of tadpoles with DNP or
Mass spectrometry (n=3 , N= 3). Statistics 2-way ANOVA with DNP nanoemulsion for 1 hour (n > 6) assessed by MALDI-ToF.
Tukey’s corrections. Statistics 2-way ANOVA with Sidak’s corrections.
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Nanoemulsion delivers donepezil in a more
sustained way and increases brain
concentration

DNP Control
DNP  phanoemulsion Ceontrol DNP
: ; = H&E Nanoemulsion DNP

Nanoemulsion

Dr. T. Lin

MALDI-ToF representative positive ion
images (380.492 m/z [M+H]+) of DNP
distribution in tadpoles treated for 1 h. Each
pixel represents a mass spectrum. White
dashes represent regions of the brain.
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Donepezil nanoemulsion reduces swimming motion
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Donepezil nanoemulsion reduces cardiac frequency
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2 2-way ANOVA with Tukey’s corrections. Tadpoles not surviving are
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Donepezil nanoemulsion reduces oxygen
consumption
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Dynamics of mitochondrial metabolism throughout a
torpor bout in ground squirrels. Adapted from J. F.
Staples et al. Physiology 37. 2022.
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Donepezil nanoemulsion reduces oxygen
Consumption P oI i
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Oxygen consumption/h
o
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Dynamics of mitochondrial metabolism throughout a -~
torpor bout in ground squirrels. Adapted from J. F. iy
Staples et al. Physiology 37. 2022.

Effect of DNP and DNP nanoemulsion on oxygen consumption (n > 10, N= 2)
Statistical comparisons performed using 1-way ANOVA.
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Conclusions \/

 Donepezil has potential to artificially induce a reversible ~
torpor-like state / \

e Nanoemulsion reduces toxicity and increases brain
concentration

e Further applications

e Tadpoles as a useful high-throughput model for in vivo
testing of drug nanocarriers.
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